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oijiJi ^ jia 

JL^f u iZjLI^Lu^l ^ / <3 i U^J 4lIII < LuLl* *2lxJ!^L jlxJI 

?L±L>y f£-3jjj <4juui£j iZjLil^k Ltf. ?c 11 ft i 7^1 LajJI 

i_jLu-ai j & 11 / sjUj ^jj (jj \titk\n 


IaV-LlxI <1 >jjW; 11 _a) 

I JAC j jj —(jl VI .<1—.xjjJI AJ A c j-o 

Tjtj A~V-> I^Ijlo — (Jfi _ cujLail *1 _xLVI 

4 dqc LlxIj_cI dlI 1 a (J I ^ 3 4_»ja 

j-ujjJI jl depression oIaa^V^ <(£>11 
^UUIojSJI jl (r) (OCD)^^! 

^14 ^ } (ptsd) (a.tuAji slddj) a^ju^u 

Cxi—*1 j i^ > a ^> 1 -o 1 < Ai l A 

.<jl^jJjj^jl11I ^LoaII 

oL>ljl^ aAVI _a Jii 3 (J U aa! 

^-aLhIIj ^jxiLlLIVI ^jLs_> jVI ^-i^. 4 \UxJI 
JjJLXj '(£j _cxVI <juiaJI CxVL~J>lx 4_XjLLo 

^jlalj-oVI ^ I dilj ^^-3 ^ Aiij'ijJl t_xx-<-aJI 


^-3 ^jj XJtII 3 JjLo jl j-i-laU Jsl ^ V <1_ jl1a*_1I 

^J) A Ac u-xx_ uj l^J (jxuJ (£\ — ^LJI 4_iix 

t_sV—1 ^—1c tiiljj — 
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* ^ 

tlx < L^Uik aj 4_icLo aII A'\\ t n 11^ 

^jl J-XJ .<^V—^-x A -<-uAx ^j£. ^jlll jj_t-kJI 

A i.s\ A^kll 6j_t-£sLs_ll j_ij) X^ll Cxi_xUH 

FAULTY CIRCUITS (*) 
(_gjjK '\i I ^L»lLa »jxalll (jisijll»11^ <^-i c\ (^) 

(j* oVLJI ^ ji^l L-o^-^o jA mental illness 

<J-«_aij ^3» 11 (jisji.1)) Jj 13 1"\ 

C_1 \ I ^<"i L^JlvI j << \ \ <^|3111 oljlj-ll (J-k 1 ‘ A il 1 tVi n 

Oi J C> ‘C5-oVUij^lj JC.\ -«±J.I 

.<LlLLxJ| <_o jkill * 

^ _ & psychotherapy i ml) 4_aJLxXI>) (r) 

Jj ^-ic. I-^LaJjj ^ylll (< -ajI jjJI jac) < - 

• U-t 

obsessive-compulsive disorder (r) 
post-traumatic stress disorder (t) 
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JAjlJLj Jj^La J-oV ^LxUVI J1 =j JAS < I JlVAj 

^ s _9 - jUJ ^-1 O^I^-^VI AJ—A 

l^_x _l^a-xj < mental <( 3 —d 4 c» 

jll I_al 1 < <1 L-^Mc 

<LojIa 1 I <6j^^JlII ^-oisJI tlx^jJI JjL_uj 

<JUU-OJlJI jX.J-I jlJI ^ A\ l \^ I I Ll^^J^JuJI (I l i 1 1 

okkl jl ^genomics q1—laj).1i^JI ^_Lj 

< 1 1 \ < uJ I oL>^ )iHl l ^ ~^ S'' 111 < 1 ^ li\. ''* 

cjd^ Laj cjjI_ uj ^1 ^ 4 -Sj x^ill 

< \^-V-C ujjJL-uU 1 ^ \c. \xj _<_tH J <J^ojJI 

4 1 1C 9 II ^1 j-oVJ A Jj J-X 

dxxl^ ^j-^l^-oVI ^ \ \ J AC tilllA 
jl <(( 4 _l 1 a*JI )) ^j-klj-oVI d)lJ)^ c Cxrkx jjl 
; L?v4j^ til—^ (jl ( _ r lt ^.jJI 

Uijj < JLil Jjj— lx, <autism 

ijfr-i Lo CxV-t-iijjJI t_j_ ju-OlX JL>W 4 _aaLx ^ _lc 


neurons II) oLdjj^UI 

(A, \\ \^k CxIjaU 4 Hui 

^ ^ ^ja\\ 4-xJI j JAlj schizophrenia 


4_l^Li3l 4 ^j^liLO 

^jAlj-o^l (jV ■ 

^1 j±j y cjLxisvis 

t5^ 4ajj^ 

jlAix.^1 £lJj jM ^LxjJI 
jX- Ilwlu L^jI 

di A-\ A ^Xt,uSLX ‘ <1 4 I n l 

j-i^uaUI ^xl j!b (joa ■ 
jxA UsLJix jl tJ> , xusjUI 
Ciljl jJI c£Axl c5 ifc (^jLt 
4SijlxxJJ 4_itLsjJI 
<4_l 1AjJI tAxIisjJI 4^xJLxx 
j-a jAiSJI uwui S$ 

<4 il<S* I) oLjI jInur>V) 
JIUI \j4r&* 

^\^i\ ^Jl c^jJJU c^jUI 


^ u! 

t_i^uj 4_iiixJI 0 L 1 I 
^jJ| 4-u-ojVI LU 
ol^buA>^fl Lfrdfc ^x^ix 

L5^ 

Ljj^Luxx ^ j^j <3 1 n^it II 

3_1£Jj_A^ 3 4. U^M-wI~Vi 
,4ijLa 4 i^Mc. ^XJjAi 3 

jlSujaj AiiYuLxi jTy-x-j 


4 









































^J-C 6j-a (jluirvj 

<ju-^ja1I ^j-o L^^UajI <1_JixJI CIjIjI j.U a.AVI 

Cj L>1 jio xAl 4 \ *.A>j I ^_*£uj l^ll 

? 

^LojJI CjI _lau ^.a JL^Li! CjI^jl i jj u A A' 

^-Lc 0 VL 2 JI jAit^ ^_a I_tiuj jI <6 j^LlLLI 

(j\-i (J^xsJI J^ji_<_oJlJ ^_S J-L^. 4_lLL^. 

I ^ *.A>« \ J^l^la ^ 1c- 6jlc 4 vC-LcJ 

<£^LojJI CjUsl^-o 4_jui Jlu r> ij £_o 


CjjL<-^ <^^JI ^Lcjil 4 v3 vkj jX-<_ujJ 

Ij>i^ —II J-llJI J a^j ^-lc 6jjlj3 

4_aJHi.l ol_LoJsl ^_a _LikjJI ial_Jalll 

diljj < -uaj| CjI^-h <-$j ^_3 j| ^1 ojJJ 

^lj \ V ^—ill CjVL^JI ^—1^. 

.^LjJI L^UJ 

<jUaj Cxoli jll 

<£^LojJL» ^j-oLlJI ((Jj_«_<WI jli-oJI )) ^Un£. 
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( \\jX\ <Ljl£L 



jtSj <Sj£l jJI J^Lt ^ lalaaj JLaiVI JJJj ^ <^l jXl ^ LCuaj <4 -a^JI ^ Uxus oldaSVI ja ^Lxa 

<4jC Lilli olLiS^fl L yc>\ j£l (jAau jl V) .CuA^-^li <^L- jAj l^aLol as Lfrxyi^ 4. txiiKll £LajJI JaLiL CiLijluui 
jjxilij .^LajJI j*a 4*u* a (j^blLa JaLuj iaji Jj ^Jl <dJ j ja jA v'4\ll < j_uila <^^idl CiLal jirudd j ^iUI JiLa 

cdaxJI I jib j.wna jl ^1 oLlaSVI ^ <-ih* II ^iiSVI (j^sHI OjSj ^^Cllj 4-»j-»^ualll £LajJI CjLuIjJ 

^■ut^jJI JLajVI j>d JSLili ^jJI 4AK1XI <area 25 «25» <dkill ^x»u £LajJI j^a I 5’jj-L-o 4.4Kia ^ 

(VIj^oVI) ajjlll^ -c£j^1 4-L.laj ^_ia_s 5 jj-uLlo CiUsLu jl 25 ijihudJj .olLaSVLa 4dUadl CjI j 4 mnt II S jljll 
^ djLila (^jJI hypothalamus (^j^Vlaja-^ II) ^LU 3 JIj <t JlaLllJ jjjlluJI SjIjI jt 4 JjJauXI <ViLa Amygdala 

^jja^JI 4_uu^aJI OljbuiiVI JjL-Ls La 4_L.la.dl ^LaJI a> ixAj .^_ui_dl jL^VJ oLal VtuiVl ^Jaa 
^-Aj Jnsola (Vjjll) Sjaj^JI <jaklo f5jSl jJI jjJJj 4^JLxa jt JjJaoU ^uujJI jAjXI ji&j ^hippocampus 

4d^±a) 25 4iih‘iJU ^ ^ ^ jlunAa jl LiA jAjJL jjj^aJlj .oVLadiiVlj 4_LuxaJI uLjji,l ilaaJbca 4_L ^aila ^jJI jLSLXI 
jajJI j^sl > r.yi jLc olaaSVL 4 _jL^VI ji^-L 4 a^jJ jlajjl ^_Lt 4 JV 4 j-Lixa (44^ It,I 5j-du-aJI S jj^-aJI 

.serotonin «joj3jjAtxJI» ^jla aLa 5jjjJ 4>i \dll 1 lijjJLa .. ca.j^ jliV I-ua jjlaAa 


6 J_A C_J Lu-U I <La-oi_o jj5L<L c LL>^UlJ La j j 

Aj-adci. Lilil jcJlAa (jl l^_al -Lj 

ejjJl ljj I ^Jl 4 jloI^J 1 _<-<J-U ^Lol 

.<jJL»_S ^>4^1 c La-^.*^Lc 

Ja*^j ^ yL& 

JLjlc JJLTV >_) I ^_a LaJjtJ 

_IIj _<_oJI ^JAiJI 

A A'ha. II _a^fl I_a _a 

major J -A^S JI olj- K u r> VLa 

^^-ou-ujJI jc-UsuA^il jJij fdepressive disorder 

GOVERNOR OF MOOD (*) 
Stuck in Overdrive? (**) 


<jljlAJ Cal_ jlLoX. j\ _ zJ*y L»_o J_oJLJ ^_ jJI 

cUlL^£JI Caljlj_II j)-o <£. js\ys\ \ A \a \ \]n 

CJ* U^f l ^vajJ^ j Ca—IliJ I jl ^1 
jJ— 1 a Vi \ <<Ljl1a3lJI CaLil^ia-uoVI jya I d JlC. 
.A^aak^l ^aLlII cIa^jlII 

< \lc _ ILlJ Lo Jjh-^Uj ^1 £_a j 

circuit diagram «^LuJI ^uj jJI» 

<_>1 jIsla^I Ji <_^UJI map ((d_bjLiJI)) jl 

<jj^Ll1]| Jjl3 JIj_jV Calal jJo a^VI dt j^c 

Cad—^.1 AdJd-^JI ^Ad—A d)L^ 

9- 

CaVj-^La Cad 2»JiJ _<_uAaJI t_a_ _yi 0^1 

dJj)-o ^lol <al^a I laj j <<ldld <1 a \jc\C. 

A \laa II ^jblj-odJ ^JLaj 11 xtrJI ^j-o 
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[OCD (jjj|J j-ujJI Sjl j] 



«Lu-uj <<L»jljS3 JLxsIj <byj| <4-»^dJI ^sAjl^al jU (jo jaj j^jluaJJ j_iAj 

^Jljl^l OIS^Jl jY IIjlai (qOJbdl ju) dLA <J*aJb$ .1^ ^LUI jS^u V ^1 tics cl>JI 

initiating dU-bl djldu c£, 3 ^ oS l5 Aj <<L»j£,l$JI aixJI ^a UiVu ( ^ ) « c Jj > "^\T>La» ja jJit 4ij^xU 

JSduj <4-»j£,laJ| jLxJI j* ^ ^^111 caudate nucleus Lb III Si jdl j . LfrLu a Vij 4 -lujLujVI 4-i£ jaJ\ JUti^l 

6j-dUl <Luji,l Sl^ill cALa. ^1 jliiu Sjl jil SJA .^^JlII (J^jIju-ujJLj 41slujJlI <bi,LajJ| SjIjJI j* kjji, 
<<LaM^yi jIj^oIj OIjl jM\ £±uo jt JLIjyuJtl *the orbitofrontal cortex <o^Jl 

. jAx\i Lfr*Axi Jajjj 4 _ij_uI jpJI - 4u«i%JI oLojlxXI J£j 5jl jl 4 _ol^3 4jQ1x £&j ^jJI thalamus jL^-IIj 
4,\(j.^l| 3 jdiaJI ja £-1 j^1 ^ ^Adoj JaLiij isji 4^-uolj dL»A jl ^1 LA 3 jldiVI 

j^l jUI jl L5 -lfrj ((jfuui/^* £4^MI SjjJluoJ! Sjj^sJ/) I ja ^jJ <L»j£,laJI aajdy 

SjjuusJf) (j^Laa-uVI c£ji 4da 4 ^jJ j^Sd yisLJU sjA ^ 4dbj^SJI QluSuuJl du ^ 

. (j dux// £4^MI SjxkLoJf 


(*) 


c * »■ 

A-il J J-^A 


^jAa t iaLt-il 11 

^_> lV?sV I j a Lg^j . c/2L~Jl 

t^cLiil jl^JI <AjlUj L>ljl~> a^I uwiii 

<iu^Gj^JI CjI _GJ)lV\l I {jA JJ£. ^LL^J 

I ^U--^. JL"^1 I jLjjlj 
VI .i-icjVlj ,,1 -JaII 

V jv, —<-a^J I e_aiJ Uaj ^_a £._<_u I^J I 

j)-o LjI^Isu-^I ^_a Jjlxu <j| 4AiA."v 

J5VJI dll^ ^ <^LgjJI c.)LI jlo a^I 

^0^' Jijj—" Cfj l J . 

^jjlmj ^ area 25 25 4ll^jXI ^dJI 

A CONSTANT PROD (*) 
Huntington’s disease (\) 


(—■<c_J ^ ^ jiLL-uI l 

,J ^Jlo^VI jdxJI ^ <_lll ^ 16 

TjIa^ I ^-2 j\ \ 1A UJJ <6J^1I CjLVjJI 

^LjVI ^Jl <J-axil ^\£. jjl 

I jj_G J-^J J < Lg j^x£. jAJ .^LaJUVl^ 

^Aj 1 jsJlxJI ^jl jJj ^_a Lcj) w7i 

6jjUI Jjldli ^ ^—^^>11 ^—^1 
a?<^I <julLs ejLu-u^ J-oxJI 

Vj . <0_«_u 44 ^ 15 jy^j ^Lac I £■j 1^_ jla 

^Jjjl_t < I ^S. V I ^J-C I JJU&1& 

(J-G-tlu Jj (L yji-A\J Ja^liJlj ^JLGxJI 

(j^qVs 4_>J a 11 ^j-g A 1 g^w L-Olj I 

Ij dl LljjlgV IJ I ( — i ^ Ij < dl^_A_LJ I 
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[(PTSD) oljJaubYl 5 jIj] 


(*) a ** ' t * 

{ CJ-CjJ| 


^j_ui_tJI 4_»job j. ,,*; SjjLt CaLad ^_UI uijddl Jxi jjjj PTSD <_a IjaubVI j-a^a La jxAl jl 

LIj>uJSI j) jSIxjj .OJ-aJI ^j-Lt 4_bjia jjj-a jju jao. oL-odl L^ubui <SLoJb iLduLdl L& \j^uz u 

oAja ^(vmPFC) «^Ja>< ijJI <alLaoJI <U^_ic>JI j±£ Lq 6jJ'i^II» ^xcuL 4i^jjdd 4_iC.La.aJI jcdl ^j^l 1 >QtUj 
4 -aHLJI SjjJJI dialsj Jjjjuj hu^ l 5 L& <LfclajJJ S jdiill j-a £-joJI I jd> 4o^_a jV <(j^jdL 4_»L_<s*<J 
jLcl^VL *-ijju La Id&j (j-ojJI 4_>j^Li j*a ^ilabJI jdc. justa-a La^ .jlillj cijoJL j<<L 1 

j-a JS l^-iS dIjLila ^aiau 4. a be, JUd. j* ^.xids Jxi uijoJI Jai Jj jfc diiaLxiiuVI Sjb, ^extinction 

jliutMJ Ljlajj .the dorsolateral prefrontal cortex d^UJI JlaL Sj-diJIj ^y \ \q.J) 

<Jj^lll ^ 4. u<W^J) 4_»jlxJI 4 _i^_l^JI J_i^La SjdisJI jo ^cxiLul L u Joxj vmPFCjdj&JI jli <^^aJI jjLujJI 

.SjjUl daj^dj jbu^l 4. ibc j, 1 x "\ ^ls. jjjjli IMxVij 


>u 


Jj^L 5jLAJI 

L jj 111^ 11 

3 jo i^l l I 

I 

d '. r, ^ j 11 


Tj. 


S ( 


^ vl 


(\ / 


jT. x 


Jji La 5jd&ll 

dU, 11 *j \1 1 

2 < la... I I 


(tfl^i) 5jail I 


r jf~2 



J"J.) a 1 < J.)' a 


* V 


v 1 


dA*-ll ejljLa^VI { jr^j -O ^-S <_aj^a ^J—II 

^ ^ A^>a II jl_^2>JI ^Uk |j_a LAS <jjL^.^fl 

^k J O ^jjjLq-^o jj_ l^lsIIL jjj^^-<_uJI 

<(JljJsl j_u_<_u ^ U ^ .<Loj|jJI I_ \\ 1 £\ 

4_3i_ok» j_oJ L&j^Lojj <^‘ auU-o ,H> £a_ol_i 

^Lalalil -UL-tu ^_3 1_unk < 

lj_A jl oLoLaj <(—al_ jui^VI ^.xAjja JjlC 25 


£_o j-ol jlLo ^_^k ^ aAj-II -LaLjuJI 

f^L^JLxJsl j_LG Cu-Ga ^j^ji.1 ^j-il^cl j-j-o^G 

^ \k> I La dl LjlAj . jJ j^ji i_u jl duk <_uljJ 

<-ajj!a (_£jJI jjjJI A —J-oiJaI ^k (^j-^-l 

.ujljLa^VI 25 ^uklll 


PERPETUATOR OF FEAR (*) 
prefrontal cortex (^) 


I 6jJL»_i-£a cjlauLC I 

Jx wVnj < ( ' } (PFC) Sju-uSJI 

da I d ^Luu^oJtJ I 6^ I dU ^ tnUj j l S I j^^ a$> 

.u-aljUi^VL <i^L»JI 


-skill)) <jLa 


GliVI 


_<_tj_a J j _ xj 

Jl ^l^_aVI 


, «25 

1—0 d .K> ^ 

6 t ti ^ 11 jJaljLO (_^ \ \ x^*> \ \ 1909 A JL 1 a ^ G ^d-ll 

^ ** 

^ji\ C_J_1_CL^ <L£.LadJI 

^jd ^-{J • I ^ Lod-I I 1 1 1 Jo |)) \ < it I 

i^.\X xs~ij I <tdkjJs I 6 d-A I ^-11 6 j I—I 

6^— 0 ls^ '—6^! Jj—“=>^ l 

jjJ — j LodJI iok ^_S -Lu_ujlil II jjka 

(J \U \ VI 4 \ a A LI I <111 dal jp a nil JVk. krGa 
j(jdJI <jlo_A| c_al ttn^l Jjla Lol .^LaldiVI j-o 
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u f u*** 

% 

3 «1 ax * l^oUia 
^\ SjUI 

JJU1 Q ^1-uL-Jl 
4£3^43 OSA^J 
.J^jlII (jZ 


(JlJ-^l jjtl ^—S ^I-ajJI ^j 

6jJJI J ^4->Jl A n^k II <3lkil J ^jJIJ 4-1^ Jill 

I Jl k wA ^j£. ^lllJJ) ni^ 6^j^JI 4_akuLaj 

^jJu_o_» ^jjj^. yaL jjul^JI^ fu-fljLL> ^jjj! a n^.y 1 ^ 

6j-JlaJI ^fj^-l Ll <6 Ll1jVIJ Ij^ljJI 

oLlLclsJI j _> jl_S IlLil_ jljj 6jJj-ll <Jl^_JL2JI 


. <\ a oLlLII 4 ^ILa a\\ 1 j) \ \ 


Jj ^LJI £._ajl 25 4 ak\ll dd- 

4_LoC CjIaL. 2)_a 4cl-v ^_a 4iaL 


JJj jaJ jJI 

-l£ 111 


jlj-^b insight 3 j— u^.JL 4.iLalll 

.self-esteem juAUb 

j)4/^c <,_aLkfl 4_^_a j_A J_ajJIj 

2>C iji ^ CjI _ajla.ll 4_^JLa^_> _ <.^ o 

4_u_ol jj2»JIj 4 \ »n\ II CjLjJ-LI ^ \-aJ \ ^UJI 
JjlojlII J t jAa \ \ I ^ \ -k_>jj 4_JI Sjjljil 

&jl J £_ji — i—ojl Jy.1 2h°J • d^LLyl— 1-oVI 
<4ru^all t " S |^j I jJ I 4_Qjk » r\ \ 4 i 1^1 1 4 -JUU-jOJlI I 

<LdL. jSLJI jl a!cVl c_j _i-o_^ JJaJI 2/L * 

4_juu-£^C 4^-1_2oJ JlllS Jaal 25 4-aklll (jl 

CjL^jJ J-»JalJ jL»_J1L^I ^j£. 31jj-cujLa 4 jL-i-oI j 
& jl dl ^JJ-<-al>l ^Lad-ll j!^l j^> Jal a fi \II 

6I di I 2x3t3-‘-^ ^ \ \ a i«\j t-_ajrJ Li I < »■ '-v v I 

2)La <diljJ J ( jxtalll A 4 \ 1 aC 4^JI_3t_aj 

25 4 alVill ^-AihjJI (JiisJI 

-ULiHll CjL)I ijlujLa 2^Ju_oJLi ^_S 1 ^ 1 aVi4 

Ll^ll U i. xnj ^JJI ^aVl ^1 ^11 dLb 

CjLJ-qVjla Jl JCjL aJ-L lII 4^JL»-a 

IjL .^^jLlIIj J^.1 jJI ^ _1L»JI \ \ 

6jLcl 2)L <4_^ \^w 4 \xAj-Lll 6J-A Cj_ 

Jjo ^_a 4_ ixjulLlII L^jlIL. _1| 25 4_ah>\ll 

JojjuJ 4 _jl^L 2xJJ 4j 2L^£JI r< 1 < A \\ 11 

C>J (J -Lill 

JAS < JlaILj .ujLl^VI ^jJalJ—cl J J 

(^jLJ.1 <^j^JI 2)' <^^JUULa> dUJLil 

< IJil_ooJ 2h° I_ JL25 4_ 

ujLl^VL 2 ^—jL-olII iJIjlj ^—1| ^—c2xaoj 


4_aklll 2)L <^JI J-_2)1 2>^ La^j 

j < 2 ^—<-<j- 1I SjLa Jl4—ilc 25 
^^*11 JSUI 4^ 1, w A j ^141 cj Luj^. 
^Ll^I jJI the serotonin «2rL JJj i < n II» 
o' SjLiVI I 4 JI 

4_ul jjJI 4 jJI-3la 1I 2)1 LJL. jlL-uJI j Laic'll 

jjJOJI 2 )-° ^-j!_ \\\^ 1 ol jL- 2 xa ^ _ka 1 

** ^ -» 

(J^l 4_ilaC jj _3LJ c LaoJ- 5 -> J^l ^jJI 6 J _ A 

. IaI jljj^Ju-oJL 4,klJji.1 4-U-uaJLll £j \j\juiy\ 

* jI 2 >^ —^.^fl CjI— i_ol^jJI 2 r^ 2 h 43 

~-^_>La .A>j <^1 jlj \ \ .L> LI^.1 4—i-ul^J 

JlUjJI a ll 2) a] LaJfcjj^Lajj <»-^j ajJjl! 

_(Jo 100 2 h° ' LT^“ [L II 4^. nsi\\ 




J\u 


\ i t_ 3 Lu^V I 2h° l) L. 

Ijj^b C 5 J—^LaJI Jt- 1 -o-a <ija 

f4cj)A^>kll dill jlj^l 2 h° 2 /_^ 4ljLLa 

2 a 13 I i-uJJ J^llll 2 aJI i-jL^-o^I 4 l_ic 

Laj .J 0 J 2 JI 2 aJI is*> I 41jlCj J \ A^>all 

dill J I 4JcaJI 2/ ^ I dJL^»j Lj-S 2)L 6 jJ j 

25 4lklili fc.uL jj_a 4l^Jj <jlj_aVI 

^jJI 2 aJI — j^<-OLaJI 2 aJI e->L^I 

4 \ \ 4 1 a I \ 1 1 1 *» s I \ \ \ ^^jlII 4cLlo^ ^ 

4 \1 / ^,51 I jJjJLa 4 _i^.L-£S 2)1 da!a \j <4_LaL 

6^ \a j.s*> Clxi L 6^—iC 2)-° I * > 1 i \ Lj 

f^jLajJI ^_Ju_ajJI 2 )-° 4-1aJ 

• LjJI JbLl^ <jL-4jilJl I 4 IVLAI 1 j 

f subcortical brain regions 3jkj (<Y4II Cu^i 

4 ^ Ua\ a dlilL ( ^l!La IjJJL 
Ijj^lil 4 —ooljjJI ^ —Uu —lc *\ — lo 
f- la 1c \ x | . n a a < 4-^-jLoo.a ^^^.1 O L_o I j> 

^jlll^^l ^ _ 1 | 2 x 311 


^jJIj 4 \ \x^a 11 oljl jil CjLI jkx^l J_ 2±{fi 

4 ak\il jLik j J-Ll. 4 \ x | I_JH> 


4_»l_JjLa J^l (J^- dll Jj < J12JI L^jL^I jJI 
jl ^J^JI 2)J—s <c_jj— 00 LJI U 

2)JL 2)1 2>_<4j^J1jl 11 u_aj_ 


4^ji Jj ^_a (JIke I 2)-° 4_iie ^.il^lo I aj 25 

plldjl I g_La Lao <4_a_ oolJl I ^_l'2L-oll 

Ijj UI j ^ I a jJ I ^ j ^j hypothalamus 

2h° J J)J \^ 11 J 6^)_2>J^ 4 ak\a j 

4 \ a \\ 111 j< ilt La I X A j) . 4 ^ x ^ 1 1 iV«al | 

^ Ik JLa 5< s I—ll^VI ^j-sil^— el ^vka -a jj) ^k 
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W £Udl ^1 

jfr B v<a vU^II obijK^V/L> Jyix\ \ Looi L&jAujj jCWldl dIjlxa £±uj j^ SjJAaJI 4 -u^jUI jjj^slUI CjUVTi jibolcu 

^uLu-JI jl jij^JI jju i^Laldjjj-o jujj .wQiida ^LajJI 4_u_d Adu^>4") jj^uaj ^j_>^jj jjji^ls jfc dJ j^ <CjI jl jJI JJL^ 

^ d^jJJf) 4ildS 3-uL^SJI 4-ujj^lll CjLAa^JI jjUbl j^SL Ujlfc jjlll Lfclxuil jJ^aj Voltage-sensitive dye <aklUl 







Sjj^aJ!) jlill £Uj j^allb Sa^. 1 ^ja ju^a £<USboa SjajlLa jl jJLa <Gbj^JLu Ldljj Jaxa jla .(^.Lit// 4^J! 

ciLJVI jlMRI ^^-udalxll jlj ^11 CjLiLu Diffusion spectrum imaging jdulill , bkJb jjj^alJI ^,.\Vu<n . [ lS JaujjJ! 4 J 4 << J/ 
. {(jj+xLjJI H dinJf Sjj^cJf) JJbJI L^jL-oI ^jJI CjI jIjJI <LujI jj LjxLujjj ^jdldl £UjJI (ja d.4i"\-bn dkul jJI dmnt II 


cJIjlAj . JSl_l!L ^_j 1 is~\ \ jX-A jlrv a** 

IJ)xncldJ jX^_At_A (j-ul a n^.Vl jX^dj ld_A V (jjj^.1 

dd J-& ^LLUl^ ^£\ (jA* V 1 j2kl_idJI jjC 

ujIj JlddJ jl 6Ul jj)\\ a^> jl ^.IjlLJI 

L>L£b Uj-° <3—II <Jj^l 

—iiiVI <j1 j-cj • Jjitl IjjbL*^ cjl J^ 

^jl 6dl-X ^j^^jd-A 4-IUJI 6d^ A jy\—jLutai.1 


(j-Ajdld ja£. *l^_aLs < I 4 J n V bit jXjfcjl^dl 
^l^_i_u U _)I^L i^-iVI ^j^l^X-l ^_S ^ \ 11 ^-lx 


dl ^ j' 

^Jl 1 \^wl A^> \ ^d6 J ^Jittll oVLJI ^jAxj 

. f HJI j^LJI 

_A A^all L_5_ <-OlJ Lo IJ_LA^J 


olj^)) L^La (J^lj-^J-ll 

olScul£ j_I LoS <mental tics «3—ildx 

*> 

t ^j a ^ 1 Lj. ^ji^vi ^<: \ii v biiao. 

(^L*^ ^jixS-A jU 

.< CjI^£. < i»iil^-i-ud 1 JsI >_jjL^. ^jl 

(jl j'—o LoAc ^ Ua r> Ja j 

BETTER WINDOWS INTO THE BRAIN (*) 
Relentless Repetition (**) 


e_JJ-txil^JI ^^Lil id lx. I 4 _JlLoJlJ d^d^c. 

J^JljlLla ^J\ a sj . J_a*JI jjX: <Ad j 6d-a^Ji d_*-> 

<Jl1jLs_!I CjLaIjI^ 1.AVI _3LA ^Ljld I dxL I 

^Jjj| J _LJJ^Jl ^jl J.U A AI <__^-Vl 

^dlxJI c-XsIj-aU ^—1^. Jd-LA (^dJIJ -^Jl 

^j-a <1L. jun^,^ <b ujl_jj I jJ Lo^ 

.<d^^jJsl Cdid^) *^i \ 11^ ^U^Jairf^ll 


(**), 


^ui V jl 


LT^ U^lj-CJ^ 

oluCiAJI IsLojI jj_o ILuu dJLA <AaL_oJI dIJ) ^ x 11 

^Ic. X _tlijLA ^dJI prototypic neurosis ^jVI 

c L^>J IjlaIJ u.iJL-yji <_aJij ^ jt-udj ^ I < \ a Aj | 

JjlLjJL 


LT" 


.adjd 


-cr 1 ^ j—=^> ^ 

cUloL^JlsI Ijlldl ^j^_aJI ^Jjjl J _I_ujJI 

Cdlx/pLA ^dl^JLA dd 

JlxdL* ^.1 idJI ^JxL j Jodi <1^ JA j 

. ^<_ij^d (jdalj X I) <jlLuu <_» uA 


L > tjL 


- r 


nlic 


Ia —jlo ^^-ujsjil ( jds L 


LAd 


<jL»j12lA JL, MC-V I ^J| ^ a <^d A oJ) li 1L 


obxil jjJI J (j ti"< jd 

4aausjUI CjI jIjJI 
Cj!^LaIaXI jdju jl 

4 jiiti d toi* 11 

«♦ * 

J-» (UU1AJ 
L-0-1I CAXUadi <il 
JajC 4 _d 1 uiL-ttidl 
Cj^tdkljJL 


Li) ijajju JMd 


iflUillJ jol-JI 


.^UaJI 
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<4. U'4*J) j\-» 4, wKll Ibdlxil CjLiLSLjI jjLuJI jjjlj 

^1 <JHU J-uxu ^l£. eaiill j-slj^l juj cjLilSVlS 

4_lxjJjjuJI jxu-u^I jc, xULHI 4iijJtXI 

^jj| obijinuoV) 4 a\ boj obxu^ Ho^i ^ uvx’i jl jaLI 
^i£, Ijj^Lxu jl 4 _iL_u j*3 4,1 u^JtJI OljIdJI cAjUsJ ^J-Lt 1 jiaJ 

£LajJI jjjxab JjIxuj ^LvV'u xil JMA j^ jS-lo ^ 1 :v; J 

cjLoxjjI jJL HbuXI iuSbJJ 4_jjbUJU ^jJI ^oj_^b ^Ij^xlj 
jSbuj .lluojll 4 K< i'll,L> 4.WU,) 4.i\CijjjJl j 4-ilx^JI markers 
j^bJJ xUxuJI cij^lcaj 4 0*^1 J-a jxxxuali jjjaj ^blll 

• 4JLJjxuJ 0jXuLlO SjJjx2U jXI £-1jJ 


( 4 ->j->J irVa JjLuuJ <Cib_UJjJ (Ollu) bji 

, ilj-v*;, ,,yflj J t^jlj < < II CaLcu-ul jJIj jjjuabJI j_i£ 

^IU jl <bijJLJ ibaJLa-a :5_bbj obij^.1 ■ 
:^al -v< nVI Qlxb.Vwl ^vm^. ibuu^ua <Llx*11c oMAlxa ■ 
^bLaj i _ji_ijAi <«biIjjua xLaJbia t 3'un^fl <bJjl 


>iu-a4'i ( j^bijtbj <L<a3j 4 -lLjU. <ba3) 4jjJLua 


(jO->jXI *_a IJ Vai nl jXC 


jlabJI Jlol^l CiUxla 

;r\ll 


(jo-a^XI oljAbul jxt. 


,. ,i i oIjLAa 
<bijJLO ibaJbua 


<3xL_u 24 JUb. ibLxx-ul <U.jx_ui 12 jju ja <bJJ ^ 50 <blxx_ul 

jOxajxAdl ^AJbxxl ,JU j-Alll >A JLxbJ 

jOxa Cabij JjJLxa J^ 


J' ' ■ d t 11-\ 11 «blXjJI 3 < ..< ..I a 
<3_bbj(]<H Cab nib ibaJLaua 

insulin coma b^aAj 

<JLt jnSMI jKb JLu.^1 
JLt Cabij Joa-a 


oMIUI 


Lilli 


. \s 1^ \ <ju_ul — <Ju_a^»JI 

6J-A is I-clu ^^-3 isj-3 JJ J 

V ^_ i_u^ jlc 6^)1 J_II 

J) X^l \ II Cjl_LXil^J j)-C J_oj_LJJLJ 

Oljl^l (J_o l xA \| Jj <c_j_I 


tL ^I^VI 

^6^jl -‘-^^1 j J> ij 

LojI J (.jl^ ^j^I j ■ C^f I ^J^bJsl j) CCL^jJ I 


t^'b 5 es—*1 J: 

dul^ 5 jljI jJ <4_ ^JLs-ll 


bjtii<;ll iaL-tu 4_2i.jJ ^_S £_o ^JiljjL> 

_ jljj Lo ^1 <^L-sil . 4_l^. l^-^>j I < \ ^ II 

41 £ i* 

^jjjJI ^^-x-^jJsl —1 6j\all ^j-il^.^1 s 

<^JL»Jsl jl <_uljjJI I_(_u_» ^xJ 

JJLJ — I_ U£a-1 1 ^ A — ^l^n jJ (_aJI 

<jL^jLaJ I 6j buAll j/LJ LlLsA Jl I J \ A CXJ 

J 

jjA ^ I j_<_o <4_uiil Si ^lll j <jL^.L-xrxJI 

jyil qU\ a 11 4^ \lj II 4_ jdu-olsJI lJU^I ^_LlS 

. LuIjj^^ I_ ^ Jo \\T\ jl Ll^.Ij^. j/ _jjj^jll 

^jJI Cj *^lix I jTv 11 6J-A Jii aA) jJI 5jJIaaJI j 

BRIDGING THE GAP (*) 
Institutionalization (^) 


j)-axATi 4lSj^JI <jbJojl! Sj^_ i-ijl1sI 4-oj)Jo 111 

<-uaJ I Jo \ ^jJ I Cb I j I bJ I jj-O 4 I x a 1 1 x a) 
x^LojJI jj_o 1 jiaLlo-i Lis^xC 4 jl£.LojJI 
^j <the basal ganglia 4—tj.cliJI j 'ix\\S 

^1 JjLXXLXij CjLsUljI j)A 5JjJ_tXLO ^^l^)_0 

^jIa xdllj ^Jl .4 _^jj 2»JI 4JblojJI ^j-o SbbXjLO 
^_S L&b-^l-bu ^1 j 4-»jljliUI Cbl^j.^11 

j \ s x^o^j | ^j,_^ IC. (4 ^ 11 Cb 1^_xJ I 

4AjlA^JI ^JlAJj ^jj) ^ u \U ^ x^O^-O JjlC 

Llxujj <6^)1 bJI 6J-& (_a^jJo x^-o o Jalxxu 

Ill bbi_ u’i^ bbj .4 _>jaIaII ,l4aJ 1 ^s Sblc 

bb-Jj)^.l ^jl-ll ^ ^JuxSlaJI J) X/ < 1 >, | 11 bbl_1-tjl jb 

U— 1 - C5J-^' o“'j —'^ (j—‘-A> a es— b 

SjjLp^o Sjl b -a (^blc Jal-bib bJ 

the 4_ i^La^JI d sq s^M Sj < l'\'i 11 

^ a djl_db ill j orbitofrontal cortex 

<^1jlO bb I jl^aJI bl_4-J^j-O j2kl-$-G £-li-£S 

4_xjuJI caudate nucleus *L-uiU SI j-dJIj 

^bJI the thalamus bL^-U j x^Lb^HJI bAaJJ 
CbLo jJjlII Ja> Sjlbl 4_ 0^-0 4AjLc ^,1c 
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LA ^k xd Ludl J-o_2d Jj <jX_& j J_od-ll 

•JlA J e-j UjV IJ e-J l x.rdf22 I 

<j| ^-Ij^l <JjfcjJJ Jj- .U V 

ciAjIj_II 4_o^Isulo <J_L^J <1_a^Lc PTSD 

J J_> V 4_o_I_ul Loji _«_uV <5_i£.LaJ_ll 

’-liilLI o*a>U (jl Je “4—'- 1 

A'A jj— 4= (j—W Xj • (i^s — ^ Aj) 

<IaAjJI 4_zxj J _ajjlj ^x^lll cA Ajl~> xdl^ 

£-0 L^_)uJu^Lj ^XJ ^_t AJL^llI (jdjJI <Jk 


x> dc Sjlc JL-JI Lo£ — Cb_a jJI 

i^Ajl~> xdVL J) 1 *d <jl — <j-old 2u^l 

JJU J gld V PTSD ^Ij^-k^VU .PTSD 

JJJ-O JX> Jj <6j-dl_XO L 5 - i -uill | ^jJI £j2j 

^ \ A^k (_v V A.^ 1 V J . £ J-C A 7 ) I £_Jl*L_u| 

^_a 20 Jj <5ju_uAjJI ^jdj-tdjJI LA Ad 

jLJI ^jUI £-*2J-A **' * ^ ^ ^-XA 4_xL I 

JL»_al JjJj 2>° cjLj^G ^' dij ^ jJI 

CjLd JI CbL*j^d xJJ)^w a^JA J-O a nil £_1JI 

. 4jl1a^| ^jdjJI 4j t A ^ \ 4 U \"\^ A 6^jLc 
4JlL djdJl Sj_2x Jjdlll 4 _jlLolC ^jjxjLLLi 

^extinction 4 ^jJj£j <-JI dJldA 

4_ldjjJLJ J^ld <j-A l 1 AxiTl ^jd-Jj-LI JjufcG 

^ ~ 

^1 CjLi^^jJ <4 jLa^I-a_uJ JII (jj^.\ ll 

Cj^ ls^| ^ dd ^x JLi ( j) I a n Cbjl a 7< | 

cbLc^LaJI ijfi _^ (JA^all ^_Lc lj«-il_a jt_ i i/*i \ 

oj^JL ( j^IgJI ^ a A HI <_<-Gijj^-ll 

_ c/->j 

^ 4^1 Lxj _ut^ l^j < C-J 2JI 6 4 , ~v ^ 

j . ^JUljlLs _^jl- 1 ^^aJI _Jjl 

PTSD ujljl^ a^VI ^jl <^I_ju_uJI I jjfe ^a Jd^ll 
2^.|^J < jLoixVI <jl1o£. LiG ^) £ '^>f L3LJ 

Li^J_ lju I _ x I lag A ( LuLiJj ^1 Ll^.^Lc _11 

6jJL^.^fl C^LuljJI jJU-iGj . ^JjljlII 1 Ju Jl~x 

JjVjj OJ>a.1 t _ r lJl 

‘ | A=J A (jl ^1 

^_a ujju-oJI ^jl ^Gju-^sJI o Ijljl 

' - .^j t ■'■ ■fr.ll dl_)jj <1 a-^VI 4 11 n f. <^lx.l 

.PTSD cjl< jL^)U 

Unlearning Fear (*) 


cj'2L-o2'2I _ uj ^_a <jjLi cjVdii 6i 

MJj IjJ ^Lodl oljl J (Jj. cxI Jixl J 

^j^l^cl £j\ (JjIaII ijjJsl 4-x ts~j LslUL-u 

I_JaJLi ^jl 2)*^^ ^ <1x11x11 CjI _Ajl^i aAVI 

. <1 \Xa < \ \ A^>C 6j I J ^£_a ^AjlUj J-L^x 4, \ AAj I 

^-AA-a-^Jl ujju-uJI ( ^£- Jlj_t-aJI to I 

6jl jJI J \ (^jll ^JLikjll ujljl^ aAVI 

^jjj I yjuu jJI 4 a1xjlII 4, \ \ 11 

OJ^ L)\ O—^t J ‘ J Jl J ^ J— 

_AS-OJ 4_^J_C 4JlC CL)I_il^x^fI 

** ^ 

JI Jl a \ JUJ L J-O^fl j^lxjLj I O^S I_2xJ 1 

jljXJu_uVI ^_a JLikJI Lo^ LoLojj Ju-u-Q 

^Lxll 

jlj_aVl 4 j\j^x 11 Cjl_aMlix^l jU ^jJI 

Wi LT^' ^ ^ U— 

LoSj . J-<X3LJ ^1 4^jlaJIj <J^I_ojll 

6 jaa 11 4 \^k A ^>11 CL)I_iljlsuGaVI 2 h° ^ 

V 6 J_2kJ ^JUL^xJI jl Jaj 


(jU <(jj— a. 


kVI 


J-cLaliJ CL)Ij_JL^xJIj 4 ljuJli — _LI Jj-» 

uj_i_ <_<jl> j!aj 4 jl 1 jl^JI cjUMI^^I ^_o SjLc 

dc 4 juu-oj VJ ^jjjLjJI (j 2 xs_^ dc ^jdj-ll dllj 

j^Loj L-k.jl jjl» ^jG jlj aVI I dfc j . jvfl iAa \ 

Jlix_) c^-Xt-t iTT a CL)l^>dxJI J^Ud d Jjdll 
< J-Ldll I dfc Jjlo i j I 4 , \ \ ;LS*i C CL)I jl J 

^dl^ jxfli J^xl cj—a cK=»Ld <2X.^J Jj5i 

.trauma jJI 


^UVi V xJ 

PTSD ^Ij^-kdVl 


u 

^j-o ^dlxll Jj)\^k 11 Icj. 




.VI 


PTSD cJj k ^Vl ^1$ ldl_xu .^jh-^JI 

<((dljlxll j» jl ((^La5xll ujI a^o) 


(^dJI cjU jkxdl ^—j c V\A^ia fj4' Aal 

6JJ-3ULO (jdlj_cb J_ loL ujl^Ludl j_& j 

t-lcd_coK !4d^_xo 4 _jlLA _x_d jlial ; L^_0uAI 

^ xdUl d 1 Jl~x I ^1 \^k 1L> ^jddj JJfcl_ Jjlo 

CjU jls^dl ^.o (j-tJJul4 jlj _i_oil 


Vj .4idAI 4 jJIc 





Thomas R. Insel 


2 L xJ! jlJ-LxJ!^-3 ,~I ^ L)J ^ / /.<3 < ( < t tU 


4^ <s-\H^jJajJ! Jtf * U jsJ-o <4t)J.~*J! 

iSj LJjjJJ Zjic. IjJI 4 < /X <. <j // <tl±gJ! ?4_i fs* II 
. UlxJ!<u^UJI oGy/^ 
< J -<-c u l> £jL ^~(/ l2i j < 

(_JJJ 1^-LjjjJI ts~il^j-3 ! SjLo 

cr^tcr^ 4 jL±jJ Lf .(gjfUl 
S^jSUsJ ^_3. j^iJ/Lt-u^/!^ 1c. 

4-lcuS / l** 1 ^ ,_Li^ ! s'" ^ y/ Ja LjJI 

j ‘ oxytocin jru jjy t u u^yi o3/ i?7i 
<£ L°J-H <_A (jLy^VI J/^/ <_A 

£.lo.^ 4jjLxSij . 4-±C La1~i y/ JuljfjJI 
4 juzsI^jlLujI• <4JUiC! 




d^jl^Jsl PTSD ujIj T>aAV 1 j_tdLa_> 


ioyJalo (J[j^ lZjL^j/ Cm 5 ul'k it til La gJlllJ 
(g^ljll ( _jJal^yaLi <11x111 4±C LojJ! O/^/jY/ 

( _jullJIyl^J jJjxJI IjLj jfy t ay J^3 

ALiil/iju HjLH/^UM xl/^ ^jllL 
• (cri^^O 
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<li 1 ^ I . i C^ 6 d 1 i -s** a <]jLcojd dLa^V 1 <jJ I 

<laialil 6d-ft Cjlijj^l j_> JltvI ^jli <dii ^d 

lilel ^Jl ^J. -coCj PFC £j xm^I! 6j \a is*i 11 
<cl.ll ^lll clilj) 11 ^ji ^jLaddfl dj-L.u-11 

J),x.A(JJ_» ^jil ^-aIM <c jUUl ld$-* LlJjJj 

L^_)uJLs_Sj <Jl£-Lo jJI <Lakjll & \ A <jj-Xa* ^ 1 fV 

.c_ajdJl ^_le (—xliuJl <JlLo£. ^i 

<1 4 \ , s~s, 9 11 <1 »J i 4 11 , H ( L—ljJI ^ 

^1 <PTSD v lj i -i.A^L ij£ _jL^J.1 

J-l3 lo Sj < fa 11 la I_col ^_a iaj_S J j 

<^(vmPFC) < njil HiAKdl 3—ifri^JI 

die <jula1!1 C_ 2 x 0 Lo <dalil JjIIj La ^ _A j 

cl-coljd jiia\ O x^d~x J—lj .^Ijj—adl 

PTSD < ) 1 j—La_c<aVI x-o^-o ^—le C 

6ijdllll ^ VmPFC <llalil ial_Cxi <J\ ^1 


<JL_ 


A \ \ X^3 


jjjil gd_ojJl 




o> 


<n 


) 1^ L*_coV 1 (J_IjO <_ 


x~xjl1I 


L»Mlil ^JiJ-1-11 cJ-° c_ajixJL» <ia_uj-ll 

SJllajlII 3 1^jJI» j\ x < i L> ^j^il 1^-1 

the bed nucleus of the stria « L$dJ I jFu-tiil 

(jc. «Jjj_cola Lgil jiio ^^iJIj xterminalis 

Sjljj :c_ajixJl ^^1J-C I Jl _ do £_a ^laljuLll 

jj) a^. 11 j j_>j-dlll ^jjlIIIj ejlail clid Jde 
. 6CJ -co IdllaJ Jl-ail jjJjJ ^—£^J1 

^Vj_o <lcJ) ^j\ ^ 11 lift 6^ l x t 1 ^d^x 

Ul aXXJL< i Jo_ojO 6j(jJJl oLljj^ 

iaJUijjLl ^LJl <JUlSjJ1 j 4-Li i^laJl 

ciljLtsjJI ^13 j <Jj(j cod 1 3^1 jdL dlLlft 

9. 

^LoJI ^Jl j ^ ] 1 ^ x a § i^J-x-o^j^ <■ ^4 h 1 1 nil 
oU^l ^—a jo^il ^LoVI 


jv^ xAjjJLJ I jl ^ j-^-l^L <—^LJl 6j aaII (j-sa jLx-OLaJI dJljjJj CjIjIj dJI 


LoS 


xlAjJ 


Cj^Vtvj <iajjj-o 


^dJ ^LicLodJl 6^ . x xi ^11 j)>& 4 ala \f 1 6d— ft 1 

^dJ 1 ^ j-o l a^.^. ja,x^> 1 dlul^ ^^-t-saj-ll ^Vj-ft 


^xnf\ c_JjLa-o I^jlc j^jJI (j^al xV.^I 
uj l^la_cxaVL 1 j d x^> \ jjJ j\ ^ \ < N 1 j _dlo 


lj^j-o <L_» dl_a I 1_o J_s_aJlj Ij-ftj .PTSD 

^_o 3 -AJ 1 JI ^ ^ 1 til I nil <j)-o] < J^Ljlo .M> 

^ [ a ,n , n j^L^,L ( ^_S 
d-^k J lilCL^k ( £ \ ^k x^> I (j^£- J)Jol A Lc Lft I^J_2k | 

Idjla L.AXolm VmPFC 6J—xlxlll <^Lo-co ^1 


.L_ajisJl 6j^lj jl-a^.| ^jd^Jl 

^j-o] Lftj*^Lo^j <^j <t\\\<* ,E> Cxin 1 d_la xdlJj 

jxld^Ji_col ^J_3 Lj < vl aC. ^j| |^dlj(j-> jjl! <UlaL^. 

die L^jjjial <jccoj ^LculVl die d 1 a \.y 1 <jJ| 
6^) xli ^ 11 JaLctu ^_S 6 J(3~a 1^>-1(3 1 j) 1 j^d^xJ 1 

.Sj^dJJl JaLcul ^ vmPFC 

<jLXx-xaL*J I j _>j) X^l 11 ^jl^la Cj IJ_» dll 

Jjljll ^^jJ^JljJI ^jxil_CO^fl ^e C_a_OXJl^JD 


^ a ^_ft 6^^JJ 1 Cj * I j 1^9 * *— J 1 x^")^ ^k A11 

^^1 CjLul^.j-a dj j)-A ^jj J-> Mi <c_ajdJl 

d^dl Ii-& -^1_dll ^dllol l^dl d^Lodl 

c_ajdJl <_ieldJI C^L-J1 Jjj_^ ULx 

^LseoL^. oj <dj—^ G> ^1 i 

jjjaJI ^Je i—coljd [j—%d>OJ^ 

3-l.udJI LU^i La Hlalll jjl I_^-ji 1J_id) 

6 j\x x^> <iklo ^j hnfralimbic region 
^je ^-cxjUU^JI (J^c^-ed 1 xPFC 6^ xh^ 11 ^_s 

jjljjJidl jjl JjJd-> <c_aj_^J1 dLcdl Sj-ftUa 

x^-salix <jula —o cdldi I Cj— aL lj ^—ill 
dXj l^_Sj_2k ^a 1 ^.111 ^ le jl J ^cjccoj 




(<xa^UI) 


— 4jl9jJlJJ ^LaJLsdl 
^LadLsdl ^jl^la ^j-a 


IAj-lC .j 3 ja1JI j Eai (A j (jCillI j cjJaII otij JSC. (JlLa (^) 

^g-ft-cuJ ^ < IS~I» 11 jl-^-^Jl d-° ^j-ulS 1 (j (CjUs jJI d-° 

autonomic nervous system «J31 < < 1 1,1 ^ nr>»ll Jl (j^ll» 
(jd>^0 ^1^ ^ t>j±& dj 


. jLod^fl <dl ^1 dlJccol L^JlJ jdi jlL ^jl 

c_a xC^Jl \ x A d <djJ^> d^ -dl LoS 

< waIII Cx^kl La <dalll iaLdll ^i jLdjI 

6 j-ft d^ d ^J ‘^Laddf! <jj| ^.1 C^kJ_col *ldl 

jX^J 5Jjj coll ^j-ft ial_cull! ^i AjLdil 

<JLXJj^klll cLcoljJI js _col j .Adjlll 

LjMU (^jj^jll A -j \T\11 d^ ^\ C£jdx^l 

jd v t Led d_1 js < \ \ a111 Cj _ 2 x 0 La A _lialil 

^jJI CjL> 1 j\^kll (^ji <L»dLaix| Idjlco 
^IdUu-ol ^-le Llj jdl Cjlll d' ^-1 i3} xu J 
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LS-H S J l -(3^- 

<PFC 6j xVi<a1l 4ujj£ ^jJI j _II dd 

bjl_tiiil L^d lb Luij 1^ L^utd^l o_ 

d)ba_» < LLiLcu L^-JlIJ Ljj__jJu| ^.iJI 

5iL^lj ^—II d>* lJ— tbu J\ 

^U JjlS < l^U Ld^_JoJU-ul ^1 <JjLO^f| ^_II 

^ Ja Ltiu ^£- bou I ( a^Vn 11 

4juJjU^jJI <J»j^ b 11 4 jl£jl^JI JjlsLg £j .id 3-11 

J-^ ^ J —^Gj <f>l- J_i^ 

^ die l^_Lol^j PFC Sj xVi 311 
^ jj *Jl -bl mYiII -bji li ^iljHI dLLidVI 

La attention-deficit hyperactivity disorder 
.4 ju_u 12 ^ 7 dA-* 

lj-a| jL^ -buljjJI IJ—A (j) £-aj 

^j-c J-ij-o ^— II 4_2*-L^_> I — ll j I aS < I J— 

a n Lj LjjdP dd L^di—ti L5 2JI dbu^l 

C-ub- I ^J- 0 l2u^-<u 4j2J J bLia I 

IJjJ ^—cLadJI -bl dull ^_jdlj- 2 i- 

L&jJlCj ^jblj-c^fl 6d-& - LJJJ La-cub 

4^.bu Lju| I_.<Jl_Ulkill (jbl^O^fl ^J-C 

^jJI dbubl ^j-C CjI _aj_bil ^J-C J_d)-a 

ld$U bLb^l <JLalb 6dl-Jj ^-b (J-OJLJ dd 

^^-b 1A I bdel m\ All I d^-d <d)ld jl ^jbj-tl 
^jLidl <jl^.jJ^_»^jl^JI dUVI ^j£. <. 3aV.^II 

.^bjll oj-tiu 

^LaJI d 1^) I d d b l^b Arf^> I b^_& t_d) I 

d2 4 d^a II (jbl^a^fl 1 \c. Ltiuj^jJI 4-ibbj-ll 
^j),*\ a< ir> ^_b 4 jloA^I 4Jt_lb CjLlcI Jj 4J dx>^b 
lc 4, JjL* 11 .4^JLs_IIj Am 11 

J 9- 

^J\ c\ \ ^jJI I_^ aLs_u > a^>^ cj _11 j 

L^-JOJ Cli^l-Ll Jj dilj 4 jI-Jluj d)' 

d)£- 1-^ I-oj 4jul*-o dd Id) bi I ' d** a I < b Ll^. I 

diljj <4_SjjJi-LI <jl^^JjjuJI J_jVjJLj 1 ^H1 a^> 

e_J- <-ajl^. 1 ^ ^j\a^ 6jlc| fj\ d>^ LT^ 

Ulil ^_ IaI idiLLil ^1_ojJI c_J _jib j 

a ill 11 J-i J-2^ ^LUd J-Ijbd ^.Lo I 4je_ (_ajIj 

3-i^jJ^uJI CiLa-i-uljJI b— jlc ^—Llo 

^c.Louill -bl _tidJI jbbd Jlo ^biomarkers 

Fundamental Shifts (*) 


Jbil jjjj jl ob UdL-u l y±ji ^iJIj 

-<-Ajdj <4 jlS_a-oJI uJJj^bJI ^—b ^b^jil 

6J-A jJlxIuj • obbdi_cti^l 6J-A (J-iJJLJ ^J| 

(JJL bj)j \Q II 4jloA| 4 A v 11 ^ _jl^bJI 

* 9 " 

6j AU^II JjJ ^jJJj idbjJ-lI ^Ly<_u j \jj 

^Jjlj 4_i_tit^-jJI 4_>j^_bJI 4 \^ tII JjLab 

jjJ Uj .4_Lb u 1 11 jl cJ5 s _^dJI (J-ata-d 4 j2jl\ 
6j_tidJi b 4 6i ^-ajjLlo J < ^ 4-La-O til b-A d )^ 4 
<6j(j-Llb 4 ji _tii^-jJI bj^-bJI 4 \Q \^. II b-Lsb 

a Vi ^11 d)J Ub 


2j vmPFC 

4jlS^SlII 4^JL»_ll d)i j_i_ajlL» ^jJI j-a^fl 

^LjI L$ -b —Jjil l ^£.\—uw L5 -b 6jjb 

_tli^l ^-c ^bLatjJI ^_a J-iJ-2^. ujj-1_(-ajI 

. 4_A_b^j_o d)-^ ^-sbtjLj 4 b 


jU"\cVl d)b 


(*)2 


'3-jjiboV 


l^-i.i itt.i.i 1 <4 lb | d^C 4 2 A dj r Lc _tJULi 

9 

^ a Vi 1 ^j-b dUj^.1 SJuIAJlo db-til^)J d>° 
^j^_aJI ^jjjIJ -<_uj_!l j| ujbjbVb d)J- jLa-OuO 

42*^b- dj^-j (_5_ll_ <PTSD ^jlj_b aAVI jl 

4jul»_o 4_lcLoJ , a_bl_La -bl 


JJj 


l3- 

dbl jb aAI d/_ jj <1_^ \ \ \ LqjlS 4_bd^JLC 

9 

.^jbl^-c^fl (ll h 1 &d)JLAil j-d_dudlj cllj) 1 a nil 

4jl^_Jl^JI (J_lsLc 6j _tlidll d)^ bl dA^d ui_b 

^1 dVUJI l 5-^ bi^_o IjjJ 

. IdllLi uJ I^JUU-uV I ^ d S V | < L^l-b^ J 

J 

^j^.^fl CjLuJjlII J-ic. 4^blll 6J-A dub lij 

dbl^jL^. j\c L^_j _txiljJ d)b ‘Jjbl 11 4 bU 

j-xbl I J_A d)l -Sj_!Ljt_aj 4 \x A^a jjutbll 

djjLOJ Ll 4 j^!$j^ 4 \ a> d) 1 PFC 6^-tidU d) J 

<4jfbl dbubJI (_^b d>^ a Vi dl jhW 11 

d 1 ^ y.J d>° _ob. 6 IjlJlU La (J aA> ^ |j 

6^ - a 11 ^ 11 d)^ r ~d y 11 lj\ —A ^j\ J) ^ .b v 11 

Lb <^LcjJJ jbL^. 4J^d_a_i J_3 Lj 4jlcLojJI 

La j\b* a 4jbL»_a 4_ lS ^xju (^dll d)^-ll 4_ j| 

d)-a LjulS pa w ^ Laj »_si J_AI dh° 4 jJI j )ji a^>\ 

jUjI (^-b cJ^ ch° 

. JjdLtjjLaJJ -bjLbblllj dljl^>2JI 
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UU. ilLo Lo (j* < > < ^" ^lc 1 

Cld jl aA. a ^)| dl ljj Vj oLuJaj 

4jJLJI ^L&Jll 6jl 4 cjUuSVI 

, " \ t 1 1 4 1 ( d \ C 4 11 9 C < 4 1 4 /\ 4 I < 4 ) 

Jjlo <_SjjJL.ll 4 _jjJ^I 4jJla_3 AC i J-uGl3| 
Lj I ^4 O^ I • 4_J|- LjU 40 

4 _U _<-UJJ ^LJI (—1 1 \ _ jJlj 4 _ JlAJlUjJI 

^jJjjIjS Ula ^ 1 cjIISSVI 0^0* jJ)^ 1a 

Lojjj 4jJLa_a I «Ll^.^Lc i3j^ ^lc 

. ^*a^l I 1 uA^-1 4 _l3 LJj 

ji ■" 

A 7)1x0 (jl ^jC A \ L J-3lJj 

Gul^w 4_xl^Jt 11 4_^_ \c. 

Cjlp J 4 -o^lJlo oUlpa JC_JG L^gJ 

IpaU 4_Sj- LJJ Jjalll <^lajl 








a^fl cUjJ £._cG^vll 6j k \ 


u .fa ll ^ «JL-^VI 

6j->j-JJI _<-u-a Uol 4JG LcGlj 

4j^» a A 4G| jl SjljVI < 4ja a A jl j—ik.% jl 

& J_& jGjlsI a ^-CjJI LT^” jl <ujl3 

.^.xilc <J-dj \ ^ JalL oLo-u^ajJI 

Jr° (j—® £4^' f* 

la£.J , 

JLj^s. 




f* 


-ljj 4 lUaJI 


JLGG ^_a 


^g-C-1 ^U1 ^ jljj\ ^_lc 

.6JUl-^JI 4_>lcjJIj 

^jl 1 \ lie. 1—1 a IS~\ S £\\c. Ji^IslJLO 

Us (_4U1 _<_u ^ 1c 

4 lo psychiatry ^ c-tKJI JL^ 

I4^J ^j5Ca]| ^LaVI jU j-ol 

4_lL^_a 

4jlI|jJI 6jkjJI Ijjlo ^_1^. jXjLLlI — 

JU^Q — ((4_ilLaJI)) 6^^Hall 

CjJ^J _* Q U 4J) .4_4 4 < ^,9 II _LjlJI 

^—S —-Jl 

(_j \c. 1 jj_a_i 4_aj_<_u 4 jl1a*JI 

iiLajJI 4 jlSjlL^. ^1\ 

4, JjJLJ J 

(^1^- J- 

■ .jJL»JI pLtLiI 


4jiJ) Tull CjVjjuJI j I 4_uLloj^JI j I 

ji ^ 

_<_uj Lo£j .4 i xAjl 1 4_lLaJL> 4_Lajuijll 

’ ~ 9 - ' 

CjL^ al 1 ^_sIj ^_S 4_o_oIlll 

_i_uJ pdl Sj^la.xi^ — 4 i ila 11 

4jU1uj ijjjJLj j-oLLJI yUAlu-tJLl CjLi ^Iuha 

jl prostate-specific antigen levels 

14, \ 1 oL-uLlLII 

^c_i_al 1 ^ I J ^.*1 —ljj 1 ^ I (Lj ^ ^ 11 ia 1 -Jl uJ 1 

olo ^alj-ll jl 3 - 

pLiljla a^VLj 4_alLaJsl 4jL^ppjLyll 

_LJJJ ^jl 4, ll^xJl 

LojJJ <4j 3J 4JLipa_i 6 jJb 

.j\\a Cj-Sj 

episode of 3_uL&jJI ^jJI cJIj Lo 

^ j 2 

s 13 lj _L^aJJI j_ q ^s psychosis 

LoLoJ < 4 jl^.IjlLU 44/^4^. /^ll 

JjI -<-u_ll ^-2 4_jlaJI 

j 

ePJIj (Jj^ —^u—° 

" 9 

4j^pu_uJI ^^al^-^fl Jp-lj jL-oll L^jljIjlj 
Jj 2 J^LojJI CjUljla aAI ^_a iajjjUsI 4_LSjJLilj 

^ Vi 

^^l^. J)-Oj *Aq\l ±XJ J__paj V 

<4 ,11 ts\x II 6 jl J_II ^-Llapl (JllJI _» 

j " 

(j\ VI j—fJad V I 4 JI Lr ^ J—J V 

Loj . Lpljj^ ojajlL-uI 4 aAjLxJJ oUI 

^pil jX. 1 | J—A i I Jjua. ajJlII 4—SjJLu 

80 (—jlj^a. ulS-» V| j__paj V _ ui’^jL 

SjUsI ^_a ^y-^Ujjll 4 Will UV^JI dh° 

O^J- 0 4_i^jjaJI ^pal^.^1 ^jlj <^ljj-uuJI 

** ^ 

Jljjj ulAJ V| Jj^kll ^2 jii.G V (^jTnYTiLa 

^ 9 

.<uj£.LLll cjUjjpj ^j-° <111 L y a 50 

~ ^ 

^V-S-ll <^jpa jLlL^. 1 ^pajll 4a 1 ila JJ^aG 

^_Lc OJjyI (PHI CjI _uuljjJU .4_i_uullil 

^x_aJG -J l ^ l^c. 4 jJ1 4_2jJl1 4 ,11 Jl CiljlJI 
1 4jJLa_a CjLu| 

Jj <<—i <-^^>1 < - u -^ 4 _lSjJl 1I 4^aJLall^ 

A 1 ^JlII 4jJVI lGJjJUl! ^1 L-GljI ClxC. UalLuuI 

" *9 ^ 

ial_JojJI oVGi.ljll 6J-A I_$_> o' 

^ " 9 

^jJI I <4 _l3 CjIjJuJlj CjJ _aGj ^cLojJI 

Gs ^pS-aJI (J-oGlII i J_>J_a. (—uJLuuG liulo-i 
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gWEHoom 


10/9 jljjxJI 26 jiaJll 

2010 /j < A '< y u 




'(j&J$\ Jklj (j* JaAjJI tjA AijXI jLuaJUu <i| 

^LUUl / \(4 ihl) £jyj» (JLal^.! Qo ^ 

. (JalzJII ^/jJaL&J/£I^Luj-py L^jJs t i < J ) / J/U 4-aJ.Slli 


{j^jk±JUJ <^j-2uJI c*lk) 

jftUi n \ 1 ^ J. \ , ~ U K ^ 2007/11 j^sA\ ^ 

j-L ji ^jl — JiLaJI I j—a 

LS—H 6^ J'j' ‘ L5—^ 

(J l*~l\J t LlO k V\ 11 ^yA J_L^J_» l iJ I (J^jLcU 

<_»V j olj-»jij c_j_ m^. — <jlAjlLII <j! \Jol 2wl 

. (Jj .\\a 627 LS"H “ 

Cj \ \ n a j i <Sj_<_L Cj I Jj jjaJ 

kj) ^ 1 a Jn a Vi 1 ^IjljVI SjLlT^ ^_i-^lil 

< 0 ±>Ji\ ^LL ^s— a Cj^ 3-^J^ 

( JJLJ LoJlS J . I \ 1 S J_> J_2>* <jIaL1I 6 j_& Oul^J 

cJL111i_ajVI CjI j JI 2h° S JJtArw <J^L<_u oJ 

JjL^JI — ^)LLjJI 2)_ka* L^jls Loj — jJl^JIj 

. kAill (r) Lu^£j <juiu U 

. 6jj-La <JU j -J 2o^ lJ—( j| 

<jl^.IjljI ^jI Laj-o£- jjje_o jJs Lo_o_2 

Jx aViH ^_OJJ-^. ^jl^jlc dll_t < n a n JiLa- (^1 

^-O_<_u jJI ) Cj^La ^_ojLs ckjJLJ 

2)-o jj3 JL ^‘ J <Cj^jLa i.*\ \ \*N .M> jX-cuLi 

Lcwll^. (J-A^ajj < ^Ja-klll J-du <^j-du 

isL^jJI <jlo^ c ^ is~>\ _<_ul jXjLl 

isL^jJI ^ <dilj 

SQUEEZING MORE OIL FROM THE GROUND (*) 
^1 Jj-i-ojJI \-&Xia LJ lll tj-aj-M ^ ^ "Peak oil” (\) 

^lll j Lr^ ^j^dL_ull ^ oj^r.^fl JjjlII 

^ JjjlII I jji 

horsehead pumps (Y) 

^1 ^a[1\ ^ j2aL-uVI ^ I (Y) 


jlo 


l>°U iy~ m <(_>ujj j c 


< C5J^>° L> 

1 ^ \ ^N. 1 < . ^ A < 1 l^» < i< \ \ ^ < 1 1 *N. 1 Q ^ | 

Lujj^jJI^ (^^Ij Lsu.j^ ^LiLCi j_ ujlc 

^j-uij d a 5_uL2i 


IlAllI (JI_2i.J 1 ^ \A _ 

LZl\ l 


LoS < Y V 




jjl i^a ^_Lc. <JVj 11 IjLi-o <LoKJI (J^jlj_<_uj .<l^UJL 

(jd->^0 La J^ 


Jailll ej_uLil (JjJ>J L>° 

I dA (jl LfLol^ ^alalil ^3LJ (^5-^1 
JiL^. ^jl uip . ^>-»Lc 2>—°j cj-° dj^-o (jjj —-J 

Lf^! LS 1 ^ _ > - ^ ‘ ^i ^ (J^lll Ji>j (j^ 

CjIj^S-II 5-l^f J ill — <UlllJI J n^.11 (jfi _ C 

^ 1c oLLlII ^ 1 c 6jJ aII <Jl^2lo ^iJIJ <_uUlJI 

.^LojLujUlII CiU^AjJI 2)-° <s^ 

L_^l_un^l jJLc 2xj)"^^l ^^ 

10 (jl 1899 jj.1—c. ^LVJ I uj—^ 

£“2)JJI ja.LkJl -La_ajJI I J-A 2h° -La_<lil 

J . £T Jj-kli-(_U^U JjU ijjlc jA£. <-2 i.jdJ 

^J \\ Lo JJLJ ^| <1942 fl—c 

<jlo^ Cjj<JJjjlII ^IjAa <_uVI 2h° J 

^I_<_u^U JjIaII -La^jJI 2>^ ^_° 

jl jlLq Ij_Aj <J_ua^j 2 x9 -^ 54 j_ Ja^JI 

jJUIJ _cut _<_U Lo_l <2 jLLo j2>^ 

^IjI J—L^JI 2)1 J—*-> . J—2x3—278 
736 <_JIjL1I 2a^j^Ij ol «-oJI 

2 / i-u-oiaJIJ ^j^l 2h° J—OJ- 1 ^ 0 

J \j L^j < c5—a3^-° 

0 3.jl* 970 

^Lc <2 )ULj1 ,m> gum <_ilk]I io^Lc 2/_-> 

jl < IaA il otk-vl 6^ A 2>^J • 1995 


2jU obli ^111 ^ ■ 

Uin<i ^Xbdl h4Ml ^Qjl 
hVill 2)1 J ^qL4.\aVL> Lui 

j4 x<Ai .w\u <i 

.^jLioJI ^ <LxJLlo 

oUliOl 2 )Lj OJjXI tiYti ■ 
J^l^j 2 ^aHou ‘Loa&UJ 
Vuxil 2H 2030 ^alx 
l_SJjaXI hV\ll v 4 aA1 
L^jVI 2>kL» ^ 

4.uu‘JI <ajJb ^JUj La\ 11 
. 1, Jau.t \j 4oXI 35 LJLa. 

4A^,lijVI 2)1 ■ 
SjaaaJI olil< rnS^I ^ 
f-\Ai 4JUsl ^Jl Ixa jLuj^kxi 
■2)^j-ll 2 h j-^ 1 Jaalll 
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CjLUl.^. I I_oJjlo LoLoj CjI _ 3t-26J-A 

iiLtfJ)) :j kil] ^ _<-^111 ((<jl!tlAi11 

,(1998)10 JJ*]| ,(( ^ - JA. jJt ia_ a ll 

S J-iwlcJI c_jjAu_II (jijia CA_UJ^ JA2 . [44 ^yd 

X<t) ^yC Jjj-tl 

CjJI A3 —<-uVI < —jIaS -UJ 


jl (JitluJ . lifcj-a£. Jj 3 jaJLsJl 

.<aAja^J1 <j!aL 1I ^jLa 

llj| ^jl_» _Jl ^ya j_U^ I_1 JlL> 


J_<-£SJ lAj _<-<j ^IIjlJI Ja-klJl 

l_AJXJ j jXJ <_ojIa!I <Ll1a1I Cj1j) \ x nil 

Ci u \ x ii <J I jVvC I ^ \ V\lj . Cij^l-A 
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jaJLsJI dllfrl_cu 1 — LjLcolsVI ixjVI JjlSj 

. Ijjl_CU Lilli JjLGjJ ^jJjL j^G^l J-2cl 

(JjlSj _cull ^_a d)V-$l_cuVI 1 JjC (jGaljisljj 

(llit <jLL>j 2008 ^Lc ^£jl_ccco ^_!l ojjjill 

— Lilli £y& Sj^jll lliSjS oLJal ^jl_S 

1.3 ^1 1.1 J bs^JI l _ s —s jiu j^l 

. <JLcU (JOUjI J-^cl ^_&JJ-CU — (JjLGjJ (jJjLjJ 

tfj 

^ ^ ^ 6 j__^ jl I dj 1 - tL LlL^c $, I i *21 

_&J <5_JjL I_olij | dj_CUjJj djlj.-*bjj 

^J\ a s ^jlJIj isjjJill Lilli jjjlio c_L»jJLjJIj 

^.1 jilLculj ^jLt-OJLal (JiS_CUJ 1 ^ L J-^cJ_cul 

c-Lj-alJI Ij_a ^jLa <4_ lLj .<jJLJI oil till) 

Lilli jLx-cu I jjJlj £_oj <1 till I jjLj £-a j i.l > 

^JLJI Jl Jjl jl ol jUVI d^ I jli t UJI 
^jJI Lilli <JL.jj £-jljJI SbLcJ jLx-cuI dxsiljl 

A —“‘i o-° ‘ L ^> 

o-U_call j_A 11_A .SjSjll djLLl n^.Vl jld£- 

jJ^I £^111 L_all) Jji~X *La a J_3L-^cJ ^£jJI 

IfA.Ur^S lAJi\ 

oljJjilll <iui>jji1 Lo-c 

U1 jl^l A _JjVI ddjJ jilll 2)_a jj^lj (J_» 

<111 35 j^i ULx _ cuj . ^JLa^.VI 

^jlJj (jl ^\a s Lo-c ^jl_C. JlL. Liu ^_o Lis 

(jLL ^i ^Liiu <sjjjl1I Jj _i^JI ^i Lilli 

All That You Can't Leave Behind (*) 


( jfL ^1 ^Llic ^ L — VJ I ^1 

J-L^JI ^i j| I V\ A A l^jJI (Jj-C^2ijj| 

ejjiull jjL ^| . I_ijLt-^jil a jJl£. I_^_1lS 

^L mLlsLII £, LlLcuj IjjLlil ^ I j Ll a 1 j 
jlj_OJccul ^t-iuj I J^ic Lilli J_OJ 

llj3 <ul jl J-cl 

^ ^I^jVIj Lilli ^j] £_cj 

,<LJIj ^lill ^L IjL-c _iu ^j(ji^.^l 

^L ( aLu _cul <LjjJI <ilLJI jjlcjj ^jli 

< 3 K\ 11 J ^ J_nil (d-UL^X (j-a 1^1 _CuiljLC Jjjl 

(£J=H -a—ejLillj J-Llll <1^—cuj 

^yj^Gui (jj^ o' ^Lie < JjI jj i^xJI 

. <jJ jj_cu_oj Liu <5vlLoJ Lo Jj^jccuj ill I 

( ) JLilL 4 ^jl ^.iKiuLl ^ Lo JS 

jxJLaJI cijlLo <JlS JjI jll ^lll djSjll ^i 

Cy *j o ° Lilli ^in| t-jljisl o 

^1 (jii— Ajll 2h° <6jl d —^ll 

dlljlc <SjjJl 1I 4 \ I 6j^Jl ^vLa Ci 

ob U-ajVI 6^^ ur^ ^J- c ^— cu - c 

a s-ia ^\ jlLuL (JljL 

O-l -L^l 6^ (J —^ Jj-Jjj 

^Lc ^-is .L_SS Jjic. <_a iAi\\ VI J-OJ_CUJ 

dlV-$i_cuVI _L^i_> ^jl J_ ulS — 2008 


jl jdxi ^^jJI K4'JI jJj4i jl 

y jy* y s y * u 

jjjS 4_udJLJ .oJUUI 

oyti) 6^ ‘j%j 

jjLxj jsJ j^xuiA (j&L&yi JjULj 
411x1X1 oljujidll ^.u.-\ Ijjjxj 
Jl 4/) £|J-CL.^U Jjldll laidlb 
.(^y/jji/b 


1899 

^rljViiiiMl 4LHJI bj-udj| oUIsLlLxVI 


1942 


<bujG idjdluJsl obaSJI 

bjldl ^ «3 «“«t l bjjjdJI <•*«! «UI t"t~v^l 
^I^xIujMJ 


2007 



<bujLi ba.jdkaXI obbJI 


bLIUI 3 «S >"«t I j tj ua'i I I ."' I 'Ul ' -n. VI 
A’\< i.M I 


Jju jj juib 10 = jxl^JI ju^XI 














































































[^LaVCiuiVl JU1] 

WJJ^J.1 ^IjVI 

4-uj^xij (j£Lu <L»jl&JI ^jliu-aJI ^dbuui (Ja lla. kj^a uijjAXI 0*3 .<bjl£JI cijiCal jISlII ^ 4-ujaxijJI jjA-aJI ^ K4UI 

ijSUl JUXI JaJj-u JJ^A jl ^iKua'i ^111 ^ 4_a.iAJsl CaLjliUI ^),.\Vu<iL ^-hu-tJI I jJb £jlS V| .K4UI jfc *H jl jla .(jJuAtVI jjllb) 

jAI jJj ^1 jA jiiSl <L>iL u <1^1 jLj^I jA jajS jj£ ji_a 5,.\VU) oL»^f^Jl ^3 jU .jLLa^l L$33LaA ^L3 4 _laJa uliuij3 Cuj AasI^JI 

.(jaj L5 iJ1 L$3 a JS JIaj ^1 jSjua -blAS 


ft j I 

<LuojVI a jSJI 
^AC CaJIjLo 44^jaXI 
jbU k! Ji SjaXxlua 
JljUj <L >ojVI 
jA jUalab jjjJJ 
^ ^, ;r;< < 


/^- 'I . ^-"al _Jlu l-i V) II I jit l jjs t-»aa 

. LlL^. t A i.s\ \ La *j_aJ^ I 4-&J 

<jl>j _i_u^JI I (jlv W 3 < Jaj-U Aaaj 

^iJI <jl^jJ j) \11 a*^L2s_JjlLII — JaAfl 

<il_A ol i^J^- — ja^lll ,^-Ia ^ 

<JLJ J_2^. AljIa J^J>|^iaJ (J-ol^ (JS _ JuA 

<jU <diJj£ .[i_-v k ^// < Af 

<JL^jJJAAaJ I <Aa. I_<-uJs I <_I A Cj I_i IjL* 

ia_LiJI ^ (J * ‘ ^ 4_A^Jkj-O^I 

(J-ajJIj <Jal1I ^ 1LJI JsaJI Jjla <\ _jjjlIaJI 

cj—<- uj_cij —<-Jlj 

<-3L^JL^-Q ^ 1^9 W I \\ 11 

^JjlIalII J^aJI J^til 

^ j Ju jl I jL <d!ldJ 

^JL2k. Jj (_U^fl (_U&jJI <^LULl^l 6jL»J 

jl j—^1 JJ—^>11 cJi J U—° 

JjJ-U -<_u1 6 jjJAoj 6J— 

^jauJ I Jj&j < 5_ajJj»_l I Jj_AsJ I ^j-o isAjJ | 

UNCHARTED LANDS (AND SEAS) (*) 


^.S l^jLa V 

la kill (JjaLcoa (jLcoJ <Jj LaJ 1 CjIaaiIaJI 
JaAjJI LaJAla I jJ_> ^jl 

JaAiJI j-oj _<_uJ SAaJlil 

oIajl3Uu_u Jjla ^j^IaLjVIj L^-JlS 
(dJjpL^s ^ W \ a <L*_9jla Loa Jll (jJj) 

<1jLa CjLla 5L> I_^Ju-^aljl ^_S iaAL^wJ cJIjIa 

^jl (j-a ^ ^ . j aT\ Anil jJi£. JaAiJI 

29 ^_Llj <IA1I <jiaAJI I _ ^-jLJal n^vl 

laAlll ^jnl^k a (jl tiaAS Jjla^j 

^jlaL ^_S cJIjLa (J3f^ 1 .124 ^jl jJA 

<-Ll2 L^jlo I _ \^jlL 374 ^jlj 

.<jJLaJI oI^IaJI ^1 jiaJu_uL ^Ij^aJu-u^Ll 
<a.I a <l5 IIjlJI _<-oll ^-1^ La| 

^jl j JA A ilAj-a^ J < jJ j) 11 ia.1_coll 

^Alil ^JjlIaJI (Jjj_IjJI) JaAjJI 

. Jjla^j aLjjjlL^j <jljLaj ^Jl < a wo ^_a2s £-_L_> 

j <jIaJI (SS* U* 

^IjiaJu-uL V| jc-o_ cuj V jl*_cu^flj <jljl^II 
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<sljl j^l-ll j\ _aJIj -la-ill 1 ^-1| da_u 4 jJL*_1I 

CbLaL-ijLa JjkjJI llifc JJLUlj . 

^ *111 J1 Vn I-aS ^jlaL jj —1 ^ 

jA.^Jl dl£- dll_ <-uj I Lt-aj^. 

% 

jy\_^. LiiL^a <-xJ 1 Sj(jj) 1-1 dJjJ cu La N ^ 

JaljJl jjj^dd 4 d \ 1 a 1 1 1 ^ \ \l \ . o 1 ^ \r 
JjlSj £_Sdlaj v.\l 11 is"> 11 4 un\^ jj-a 

c k,,xJl Jl J JiJ Jl Lj^JI 

djl j _t 1\\ aj jydaj 6jl_a-a. £—a I_i_3 Jla^ 

<jl Jj 4—-ilajJI 6J—A j-aji —cojj \(£j —^' 
SjUl dill <JaJU-aJI llifc ^-tli^ljd 


. LojI J J a i i 11 j>a^L» 


W 9jLuj 4-41 dd 

JJLC -ItlAjJI J_3 < Jl_cJI jlVlC^Ll ll^Ll. 

J 4 a J>C lJj^ j 1 ol j-p-> J j- > l ^ a 

£ 

L5^lA^l5-'1 (( J^ )) 6^ ^ ‘lAP^ 

^jUa L^jlS jJjlj V 4juj (£J->-+> dulj LI 

I I jOl]I ^. \W\a ix\ V LaJLS <JJj <-U V\ll 

4 c \0. V11 ,7.11 j CjLal coll ^j-a *Jlc 4_aj £>l^p 

4jLl 3J oUajL^j jjad_ad <_j_lljJI ^_3 5JJI jjl£- 

.^JLJljlLJI jLslII j (■ LLl j Jail!) 
j_lC oLsjlLJI 6J_A 4juuJaJI Cj da.jI J_kl 


A Rocky Start (*) 
THREE STAGES OF RECOVERY (**) 


^jjLLa jj x <>J*\ s (jda. dill ld-i • w 11 11 (^YuJ^La 

JLiXI CjI u\ j 1 j ollUllI ^j-a <15U 



jl^jui _*J J 4 nil microorganisms 


;L^jJI 

4 ill 4 4 A t -* i 1 0 \ L> , *» 


xila-1 al 4 m, \ a 11 


O-^Jj L.- p 

pLu-u^lJl 6J-A dJJ-ali ^xj J -^j_a 

CjL^jJj Jajl xA 11 J_ xAj 4jij x/^a II 


M 65UJI ^1 ^iCxujVI Ja-Ija 

<y/) jlaJI jdfc Lulllj K4UI 4dtl ^ 15 ^1 10 ^jx-u jlsLx Ja ^idu V 

^JLialaJI jUdl z\X\ ^jli jJI iaiudJI jjlj .{^jxxuJi Sj^usJI 

cu."u SjJj^aJ! (tfjjllll cl^Llujyf) £jlaJI jad -K4UI -ujXI (j-ajVI 

Sj-du-a cjJJL^ ^ Lai t^ CU,! K411I Lai .^^iuaVI iaddl 4oXI ^ 40 ^1 20 ^1 jddujl 

4aj&jJU OldldUl jl V) -jb'VI J-ad jLudu Vi 4^jjll| yUJxd j^Sd jl - 4_^|jddj_ul j.W\ - 4Jjxla 
jl ojlia La j^-ll ^Lo^VI 4JJjXI ^i^a ^ad ^aj 4jLiaj jl jSdu [4LLIiU/ <Lr>Ju*rdl ^ jJsJXI 

Ia Ji (lxiliii gi 4dxi 60 


^yyi ^ijidicuVi / 
4^X< ^ 15 L5 la. ^j Vi.n d 


^ L5 ld|jJI irJudJI 
^jldJI ^aj K4.'J1 (jdjjaJl 


^^jldJI £ljddL-uVI / 

40 ^1 20 j^ad ^jd»l<-uj \ 

z\X\ y\ (J-3LL1Kll jlidl £ijj 

^jldJI (^Jl iaidJI ja 


dJIdJI ^Ij.VuxiVI /^~ 

4dXI ^ 60 V_ 

jl ajIj^aJI jl 3_u Lull'd I j| jXI ^ 

^gdaji.1 K4.‘JI « " ^ '' odjjSdXI 


ijdjVl Cxad olj ' ^ ' Ci< <i < I hVill (jdl jdi jl A 

U-a*> I I t d < iVi a d - aI , ,, a -x , j a i”tl a it— L^dSJj 

l^Jjb j' " i _ r UI dul jKuiVI 3*i <x II adfi jLdb^l jaa 
Lbjl dVii <il j diliua ja oijdlLi diij^a-j J jda. ja 
jjji jl . jauJI 3LiAl ill dJLaJI OldldaJI ^Ll\"n<iL> 
jjxaiLI diiua 3*i i* II aoA aJj^jjXI duddJI KL’JI 
.3_ujajSJI aLduaJI ajdj-aJI ^Li L^dl jJ LaS 



Y 1 


i ■ 

|cv» f J 

^SLiabJI jlidl jl aUl 


^_Lxa b-u-u j 
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[cJLUl ^1jVt< * I CjIaULa] 

^2 \ \ \ 13*4 j 4C 2 -V I< <« ^i 

^ \u\\\ Ssuj ^ii£l j^K j*jiA jl (jSLau Lajjj ^jaLaJIj ^jVI £l jVu <#1 j^K <_£Jja j 1 A*a 
jli tdAKK ^UHU jjKJI <>aU jV I 3 .jL»^fl jal j3aaa jl jSdu ju-^-a ^.4/1,1 K4111 
4ajj £_uJI <> 4 Lfcl jI-JLujI jSJ U L^aaLi Jftr>J V Kill jA AjjXI JjuaaJI 43 j*a 

.^liu J$\ jA 4Ail£ 


jbatfi 

jbLi aljA jia. u-lK'i \ La jA j) <jK jaJI jA jjo. j* 
ajIjaJI jl L^Jjl :j^ia Ca!lia ^1 jVuxiVI <Uul j.ui ^.1 
^aaa jl jaa^l jl L$_ialjj <<LajjJ Jil Kill J*-yi jlll jfc daalll 
jl L^lllaj £ ^jLUI ^1 Kill ^Ja-i ^11 jjajll a-oKI ^lii jLi 
• 4Kja j~'i<1 fitlxlij 4 JJ 4 JIj A j i %< I I Kill uliija. jvL-v"! jlll 


d_\'\ liA 1<J I 4JujK II 

Kill Afclaua j jljail ^ji ill i-vU,i. j|ja <Lulaaa£ jlja jili 

jljU a j.A ja oli>K Kili . JuKil JK1 ji allj jHI ja jjUJI i _ s -k- 
jjaLlI Lga Jaja ^11 4 jKJI ill <ULi jKj Kill OljjKia KaaKdl 
jlja ji^a 31a xJ I aiA JHiil all Jlaaa .La ^Kuj jt 4aaajJI jljU ^jLxJI 
.4al j Kill jauK ajjo.ja CaliijSA ja jjaLlla ii^li jl ja Ija KaLiaaS 


4a^jJjaaJI 4^UjKJI 
^ j KjjLa j|ja £- 0 ) LijaHI jiaa. caijLad jHI ^aaa 

Kill jo jalll ^.Ul ^Kull ^ jlu ,^11 (jU^VI (jKxa 
aot ^Ltl L5 1 jaK'l LijUJI ^Lal JLH ^luK .^Hlj 
KjjSjid uUHa ^^ia 1 JUll ^j .^1 jVuaiVI jluil Jl 
.Hij KjjJ Kill ^1 jil jll i l i\\^k aj^-i_a 


£laH 

jlUVI 

lalll ^IjH^flj 
^oa ^it 3KiLH 
.lajli la^ic 


Jla (£jJI JjlIUJI ^LujJI jJl^JI 

J\ a Till I j_A ^jl ^ V\ll iclju-oJI wKlc 

* ^ 

jUlJIj L^-aL^oI jjuJ u ^j_o <UAa^l jLVI 

^J\ £\ \ V CjI_C-LLlS 

lijjlaJI 6 j-A CxaJ^iiil Jl! . dU j jJlS_s L^aJI 
‘Sj-c Jj^ ^-^U) ollploj ^—a 

- o^j —ociiJI ^ 

^JULaLJI jLsJIj isLilll L^JlS J^.j-i ^1 

. d \ 0 0 1 < 1 0 > 0 ^ 1 -< 1 0 \Ia, 


JAJJlAJ 


I JjI _<_UJ lu_ 

j&iiii j_ 


TfJ- 1 - 


nJU 


. j\ w<i!l *- 

^jialjJ jLslj^I 

jljjjl <Uaj 5C ^_lc ^j_IIj — 

j^j «L*_aljJI jjj_^Jl £jc. <jJIjJjJI cj\ _^-j-l'l 

— uj_<jljIjlLc d-ij ^ is*> Cj!_IlU 

(J^l^JI djoju _i is~\ a~i J±L I d_3jje_a J_Jl 

jLlL^. 1 _Jl Jll_ cuj Lo-c <6J^^jll 

.^Ij^JLcuVI JLUIluIj jJl^>JI 

UNCONVENTIONAL WEAPONS (*) 


-cu^fl d_L^.j_o -cA^_i-u JJLa 

15 10 (Jj)-o^aJI <^J-A djJj^fl 

(J-O Jj V LaJajj < Jj^jil JtlAjJI ^ <111 

. ^I^i^jLcuVI 6JcL<_<jlc d I xt < «j) 

^_2 ialJI ^j_o ^_ijuJ Lc cLJa ^ 1c. ^_lU-> 

doloC jAi ^I_cuVI JJLJ 

dJj j < dl j^JlL I -LaljJ I ^uuj I (( Lu Ll^u-VJ I)) 

dJjJULC CjLoI _co-o ^jjxju& Aj \ 11 jjl^UdJI 

^jL^.j .6 J1 xti d_sj_x_Ju j ±s~\ 11 ^_a 

^^jJI I Jjfc ^Ij^JU-ul ^JULJ djLJLJj J-%.JA V $\ 
-LalJ Lo^aI £JX& ^jLlJajlLI ^jIaJaJI Lcl .-LlJaJI 

JaJI ^Jjj aKJLj I_c\ ^ V\ ^ \ V djli dljAbJLc 

<2~^IjJIaj . La^-jl_coJa aI iIa _o jLVl ^1 

IaILc dlj^JLlI .U VJI > a is~*\ ^jLa 

J I doi^jJJl^l I j 2i> I Jl^j I UAA CUA (j-ijl^J I 

Lojlc CJ J-2kA d aK a^\l,l dALO Leal I JjlJa 


j-c^fl jjj^Aj . ^j. \ aAII 6 Ja J-uli oULcail JjJ^A 

SjIa Ja LiAArv -UVill (j^A jaJ I j| Uj_<_o 

.^jxiajJI do-JliA ia.jJj dJjLJA 

^J_c\ xKi ^ayUl JaJjJI jj-o jVid^ J djJLAJ 

^JjaLJIj uaLu-OaVI ^jJI Jj^s. A^ill oIaL_<jLO 
jtc 6jtc -dJI ^.jJa jIaVI ^j-c 

lt°—‘A K cJ'AH K “Loj c > »jK 

K! jLiJI (jia. ^Ij Vl . n VI 

^Jj^A Lo jljAJ < JjAaII l=JLj-aJI 6jljLA_<-ul 


_jL u-oaVI .UV\ll ^j-c d_A_sl^ <a.jjA LsaLc 

^Ul Li .jjao-aJI cjLI_(_ulc 

^La.| Jm VJI Jjj^ ^>LJI -U VJI 


cA_(-o (^JjA L^ I_a La ,UI _o 

dliAjJI J-SJ (jjj lljJI dJ-yjA d AA_Lo 

.^_LVI 

jAA-OaJI ^CAU-al 6JAJ jl ^ a^lll JJjJI 

C5>»^lj L 5-lj^l ^I^LklcuVI jAA 
JajlLaa ^_a j£j_<1 cjLj _jjJI ! LLa 


jaJfel Ja.I Jjloa .LI Ji J1 j_1 a LjUa JjIaLa 

^_Aj i LLa ^ I J _aaJIa ^Vl _la. oljjLJI 

^tul ^CaIu L LljaJI _ La djLAA ^j£. SjIa£. 

daJuA L jaaS _La JjJa IaJjJI ^j_o do-o^ 
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CaI_aLa ^_9 aJALII I j_A jj 

LLi Jj 3 6jjW;4 aja^a CjLLa Jl 4 _sL-aI 

. £j UsUL^Js I ^j-O S Ja C-lj^l ^ II JJ_AA2>JI 


(jAx j ^.\Vi—ui) oli .jaa£ J£_<_ua ^Jbdl Jo—4.111 ^IaaI J *3"* ■<<* * 4 '41*U,1 olj-iVUI j_ aIaaa 

J^asa l5 —<-u ^.Wia JSL.(Jj <Ci^ aL& .K .M> ^ 4a*.ja 4| l,,.Rrt‘i j\ 1.1 -\i, I 

Iaaala j.\V\i ^ <(jjy/ L> -1-VU/) 2015 ^Lt jl (^.^u<<41 J/ )J> . t"L K/) 2002 jjjaaa 4ajjJ ^1 
5.\VU,1 uLi^f j-ll 4 a3^* CiIxS^a L^aaj - V jl^A ja£1 (Jj^\ CaI Jaaa Hi 4 a 1 V) .4aaaaa. Sij^lai 
01aL£a <_£jJa jiJ Sjaaa JaSA cil—titV*) JLola.1 jL-t-aaJI ^ HU - (jH \yi i VU/) 

jaI jjLuaX llaUJI 4, w\Vill jl ,4 a uij) JjArJI jA K4111 jA bUjXI L5 -i£' Jjj-aaJJ lS -JI $J- 
4 ujalaJ ^.WiaII J^LusJI <>LaaVI ^5-b" lail-AA A3 ^-K411l Jjla-uJIj ^1 jlalll Ja jJI Jaa 4aAaJ1a 


JL_Jill Jsl&a JJjL» ^ajLa J I_a j\c 

lc£ IJ—j es^Ll' u^ 1 oil\a i_t_u 

jSl CaJjI _uL 4_Aj. "S. \ 11 CjI_aLaJI ^jl 


^J4j JjL ^Jl Cj _Ls_9-2 <4 j 3_Jla Lfl_LI 

^ >=^l ^1—3 CiiA jlo i_iJ1 j— a£. (jic. 

.^)JLA J1a_a ^_|| 4jla ^j-O 1 ^ £\C- £._ LlA £> L_o 

4-LiD I CaI^Ju-oJI ^_S <-cl\ is~i 11 (J^-lj 

jL^i .U V\ll Jj) is~i 11 L-z-JsLlI 

<J| <_uj 6 Li I ^JLO (w^Vl 4 j^Lj ^J-C CAjlj 

<La1 . III j J A^ill ^J. o ^JLO ciVI 

JJ^/1 ^lc ^_cl»JI 4_LL CaLI _ t 7nCI 

dlwn^Il ^-L- <llL-J 

. JjJI^aJI J^.Lu <JL^ ^a^jj 


A^.1 J jj—lli- 41 j_^j (^j-JI J-2VI A—«a'\ali 

^1 ja 3—<-ul IaIaS L^Ia S j-iaS l5 —It jj-JjJI 

^jlll K4111 ^Ij^1a_ujIj .L^aaaJLalaj 4-Jj^I aIjII 

4ilb \ (J&ji I jial» jHaJI ( jL^. Ibu-uIjA 

<^jHJI ^Jl ((J^_LaJ| bl4\D)) 4 aijLLa lAiludl 

AA-t aSI ^Ia jlx CJLjlaaI j_A AAjXI (JJJ-JJ 

j^A JoAllI jVl—t*l) A-Afc J—A^l ALJaSj .j)J_Aj5J| 

J J*J L^! 0 s J-^jJI 

.AAaa oLaIaua^I ^1 ^AA JjaaJI 


jA j^ljl jJaSa AjaIa) jjAj^JI AAujSl ^lA CjIAL*aaI 

4iiliA 4 aaS jl jAjjA jjJH XjjLtifi] 

(c^j^-^1 a^a^JI ^l^»1 jA 


10.37 


(ISbUj^l) ^5-1^1 ^1 (jA ^aIaJI K4'i.lI 


12.2 


(jL»j UJ^) jl^ <H fcj'Vn-1J iailll 


12.81 


jLIaJI J)1aa ^Ijlalll JajJI 


23.15 


^■^-4JI Ja JjaaJI 


10.35 


Ajlll J)A J^jlAA^I 


S K4111 J-A ^J_lA 

120 

90 


60 



jJLaAA jA^I jA ^pi^alll JajJI JALA 

VI <Ajij HaIaII ^AAiiUI ja! K4.llI 

4SliaJI jA jaaSJI oiK'u AjLaHaI jl 
AjaJalI 4aaaLa, jIaI 4aC jlAAJ ji J 
jA ajaaS CjLlaS jJ^a L^ji Laa 4aaaJI 
.4ajUJI aUI 


j—d>^ 

oLkJi Ca—^a CaJ- 


aI_a La 


((6J-^I_Jj 


J^_L»A ^ AA^aa ^lJIJ 4_JL^Jil 

^_S L^-Jl\L_ LJJ JAjA j \1| ^ I_^ C\-^A 

^jl . Ja_o 4 t ajlaL. a 

JL. L^ — Jjloa CaaL 4, 111 CaLaLII 

6^5 _lLa W 4aALaas 4jlAC — 6 J-oa^Jl 1 I 6 Lil 

J \ \ aVm! J_zJa_<_oa ^aJI j 4_JljJjJI CaLjII 



lAjjAaJI jA JjaaJI 
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■lAill ^iddj JjU .1 J-oaJI jl^ 111 LojlSj < J iVl t nil ^llilll jijd J^a. jA-islj-ll (j"° J 

ll& £_<ajjlU cl>jjU. dLljJj ilk. dll ^-3 aJJjll <-K<?n .<Gl>L^ ^Jj Is ^ILxJI 


<Lrt lUI 2009/5 ^_UI ^ G8 jLUl ^LoUl 
<a11c. <JHj Ld jisl «| 

j1_3Ljljj I o 1 11 Vi j_o d-xJL) 4 isk\ a jjlj <51111 

eld A. i \ 0 4 A d t i i \ 4 ^ 1 | 1 ^ \ A ^ ^ 4 < t # 1a 0 \ \ | 

Sjl jlj lull j£. <il IVij <Hi> 

^L-usxS ^ I j^s Jalxl I Lau- u I £_i_L ^1 lx. I^ILxjj I 

jL»_jljj^/I 6 JJb £_ii 4 'U1 ^ I 4 '^ I"1 <5ll jj_i_u j£. 

•J^ jH^a U 1 O' 0 

^ l5 -uxi dodx ja\ K4111 jldual £l4djl J-A :SA 

S a 4 \ \ \ 1 1 j U M I 2 ^ "v ^ j^ 

jjd V ll jXjuj ^JLsJI L\XJ l^d> 

(—Sji^UI (_5-Sj .(jlLallVI Jjjlu Vj ^lijjVI d-ijlu 
• L>Xi^ 70 ^1 60 Ca~* i_5^ikil jjuoJI jjd dLxJi 
^o^La jl_s < J 70 jLau-u^l ejx^Lxj I dll 
<JL*lll ja£- (_£J^ II lull ^I^Hj-uI 

» 

^jJI^ djlll Jdj^^ (JillI Jtw<! Ifllaj ‘‘LxjIj 
JjULj ^j) \ 11 J^Sj-ll Lh'm j_oj ‘(J^jllil 
<L*_>j_o jHI (_j-ll (_£dj-> I l&j <j1 L*JI <xljjJI Jx_o 
jjt-dl (jAHjl I j| loi .^sJLsJI L5 ^ <>I^Hll ^1. 
jjL^.11 l<j^k J^-LxjjlS I^)VjJ 60 50 ^_yQ Jil 

. Jj^jJI ( Tya Sjjalll <illll ^-ijLlo ^ailuij 


(^i JaAlJI 6^ 6^ jU cP 

f^ya Vj-J jl jIL jIa-CU^I CjaAj^V jUlll (_J-II All^l 

jjLt^XO jIa_<-u 1 lull jA-<- u ^jl Lo->J . l|jiljj 

jj j All 3^1 ll^ ^/-Ul ^.ac. ^jLa <<Lal^ <^1111 
CjIjUIcuVI ^jL^s I La ^Jl ^Ijl .^_!ACbJL> 
12008 ^.Ic. jIa SjjjHII <1 ll_lI 

4H Jid - s£•* jL-ull jls <£-31 jJI :SA 

1 ''d i ^ sj 4k-^ jH <JK \\ .T> Hill did 

SjIxujVI uliH IjLaJi iCxis jl ji - (jxiLuiS^j ^ 

sUl^LuVI <ilUI dl 

SjjJ ^_al jJI — 1 ^ ajC. jl — <ulLl^.VI 

j_Il3Lj ^_illLi_aJ V dLl <Hlllj .lliil jl-A-i-ijI 

. I AI -v . ^~s ^ 4 t. ^<<- (2/- 1 < Liia l_Li^^f I 4_alll| 

O i i~Vi J^I J"*!> jl ^^all jSdu I jla :SA 

SjUlwVI 

a <^IUI ^ljj_j ^Lala.1 <>Hl :<(^jaS^d> 


(31 U IjliS :(SA) Jbudj£jjjLcu 4-Li-d 
jlij dUdii S^jj» oji oLa^u^aJI jl IH 

jl juaS^I j* o^dl j^Jj -^lj cijLHI 

^jdu-ul g^uaj jl j^ j^^fl d»LaJI ^ j^^» 

6jjl <ijll Urn jl (H-cuJI jA d .L> 

JIjJoj <1^11 <ljJl_0 dJj jV ^jllxJI ^LuVI 

jllj f^j^sjVI jkL 6jj^-jll lull < l^*\ > j w <ia 

j^ ^jla. Vj ^jUI jl jilt ‘IjAf V <4^4-s. II LJ 1 
^dl Ij^-1 Lj-ljj 3^^I ji^l jl Ld .Ijjll 

*^l jjl^ll (^Islll 
.lllll ^il»l jkil 0 ( > _5-i £ ’ L^djUj i m jdG ^Jl l^jk]\ 

j^jdjlu ((ldK411l 5JjUl» -1 jdjj-sUll jSJj :SA 

jd 1 ju.^.) ^LUI Hill jLxujI oLu ^j-ll 

J^ujl\ ^ J^j^U IjVja 147 ^JLJI ^Vl jX .LoJI 
^fuJI ^ Jj^^dJJ IjV J J 32 ^1 2008/7 

^-Ul ^ IjVjJ 70 ^1 J-»J^ j^ 2 ^J-d 2008/12 
.^lldVI j- 3 ojlSd lldl ^1 £(2009/8 


CjUglUJI (jA.<^I=LajJI 

(Jlj Lcj .dlj^ill 3)_cJallll j I_iLdl 


J^JI 1 j a ^^3 jLIjJIj 3 ) ^jj lid 

jJUJI ^—a <£.^i (j—a _>j£VI (j— a^Jz 

_<-ul JjLs IdjJLjJl ^3 I_c| . I I_1cJ_S 

jLljJld 33^1 _cu^U ( ^h\c _<_L 

cs^b cr 1 '^ 1 J— u& 

. \ ^ x, t n L^-Jlc ^ a nil 3 ) j 1*3JI 

j 3/ A i T\ 11 ^ 1c. ^ jAl I <_lLoC <Lcj 

U-° 3^j^l L$ A J ^ UjLlixl 

<Jo X nl Jd l^JL* did Cjil 

iidlll J_Ul Ij).^11 J2_td ^-c 3 ^. lii 

** |>J 

j 1 < <iS 1 ^li 3 SjljliJI jJ 

(jl L»^i I—aAj <(C0 2 ) jj_jijSJI 

fjA <JlC^ 3 I (Jo3lll j3>J (jAAfV 


Peak or No Peak? (*) 
Scraping the Barrel (**) 

(jjj^gJI) .^-LjJI <dll ^,ldUL_uL <^Lj^UI dljil 4l^_o <_£i (^) 


( ^oJLud tA 

\ ^ 1c.j jldVI J_*-» jLdJjl £-0 

^j-lc (J 3 A^)^. II ^C_dld Cjl_dUjJI CJ^^lsd 

3 jSj 3 ^ 1 *-^ jj)!>. 4^11 3 ^ ia—kill 3-0 JdJ_U 
. Oil J—S ^JjVI - cuVI 

^^lUlj L5 —IjVI ^Ij Vt 4 0 VI 3I 

3 ^d ^Ijixd-<d-cad 3 ^L*m 3 / ldt 

— 4d_call) 6J-ft 3 jU^Ij <<lil 40 ^Jl 20 

LaVI <l=cj-od ^l^dlJI 6 Lc j_Aj 


(Jalli 6 jtc _dJI 3^c 3jjld — A _jJIjl!I 

^ 1 _V.^cd_cald dilj 3 ^^ s ‘^3dd-ll isdlll <d^.j3)-l 

idd i \ a \\ 11 CjIjI *-llj 

tjLkdJl 3 L 2 C <3djla Cj _dl^ j3J . CjI djj^ \11 

(jAixaadJI ^jAl ^iJI jjkJI jlal 

^ x la 111 3 j _sJ| olldd_ca id_cuLzx 

6lpJI jl 
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dAl Cx^t 6* ^-9jLLU {j -a <a| 

JljLU^ I ^jla I J A*1 4 < 11 <LaI J Jill U 

. <Ajda L_ 

d-dj olLA-a 


JJ 


ajJ 


Ald-a <La_aA. J dl—Id 
aAj ^jjj —aJ JJI <j"° jl <d—^j^-ll 


J 


dl J.S'i a 


o° 


t qdl^a ,\1 LoS 


<JLcljU-<aJI (J-cLs-ll A. U ^ A J I ol^)Ll_ <—<jl 1 I (JjLC 

di ^dll <1 aj j _& j_kJ JL. <_ojij .<i_ UlaL> 

JJa Oal^ JLa (J ^d-A (j-ojJI L_&la jja 
.Sdaxa JaLla ^_a <La_slj Lilli 
<jljLloj^ JjL-U^J JJall JjAJU-uVI dXJ 

<jljIjloj^ dlj_a dllj-3 .Od^l < \aaj 1J_cul 

<4ajJ Jil <LajLs ^ojlIaII L_UlL ^JLaa 

(J-oJLj . JaJI J_ aj Jidlll <j«a J\al ^ dl_Idaj 

<La-Jua ^dll 4-coia IJjlLI Jx. dlJl &d-A £AaA. 

dl JL> J^L-aII oLlJa oLaL ^JLaa l ^JL\ 
.jL>da 1 A .dill 3JIJ (J^- J-a-*a j 5-o_cujJI 

daj La La: <_uLuu^JI cjLlLlsJI j _a^i J 

d£-l cua Lxa 4 jl 3^Jl &L1I 4 a jJ (j-a L-ajI 

J$d ^j-a jLVI Lilll £_id _L. &L1I 

* lt'! • 4di <!j— cuj ^1 

<lil ^_2 6j aViC JjAAcuI J ^LlLclxJI 
JaHII LdlSI J JIa I^a Lia (j- 0 < '-JlsL<-^I 

jJI olljLa_<_aJ i <iA^^\a dla (j-\_ i-aII 

<jlUxJ 1 6dafc JKxLl J-^1 <dlld£ .^Ul 
dljll ^IjljV JjJL^-a ^IdiiJu-ul 
^_S 6j_£^j-a Cjlj^ia L-oJLi < ^ n AVtll 

. <jJ La ^.y I c_^jJ K\11 La-a <G I j -UJdJ I 

LujjijLa ia_kill Ij^Jl_(_ul j _sjjLJ 

<jjd OjUj iiUJ < (Jjl i^f—3 JljU 

^j-a (j\ _6d^lll djLiV^JI _ & 

6jJlj^ Cj \ a A ^ ^jJ) 11 A^Li .^jljJjJI 

J_a ~s. \I 1 CjLjjj^jlLI <j _a 

ijry^ - u£i\j <jJJlII dljll (jAjm 

_call \11 ^jl_ 

\ c. I i , < \ a i 1 1 ^ a \ 1 1 <jljI^JI 4jljljljJ1 

<_<_udl^JI . -U V\ll j _sj-^J ^_lc dl_Id 

LjJ^jJI J-idJU <JLjl^-al ji.La| <_> 1_Jl <jl1jl^JI 

Jji^l Lfl \x <_iJj^JLLI djl \xA 3 t lllj 


o^jVI ,jkL y LS lfl <j^jUI ^13 

^j .^jLkJI J^JdJl ^d d£.L<-uJj 
~^ \s ^)l_ill <1_<_alj 

-LlLjlII I a-a iLHj -l 21 ^-11 

d11 ?\ ^-11 J)^-^ ^j-2 j2^AjJI \ . l^j-^lla 

CjjJjLII ^^LUll j_lij ^Ul Ja-klll <JLa^ ^j-a 
.<1^> \^.ll <1 jJI Jl 

Lcj-»_ lL JSl ^j^. 1 «LL)Ja dll_lA 

d'ui^i (J^ -1^* 5 jJLc cjIjLc. 

6 j^J (jiaj y> CJjjVI jl 

Ja_a iJ~* Jjl3Lj_cuj ^jl djl^)L*-ll 

JJIjlS ja^ll I j_a ^JpLal I La^ < <blc ika L^l 

<b JaALaH Jill ^j^JI _aj 

dla Sd^Hll CjI _jJI dxalla ddJ . I_uMl\a 

■La-klll J-l^-J lcuL ^_<-oLLI jJI oil\a ^_ UJ 

^^l^Ju-ail dun^l (J^ ^1 d^Ju-oLi 

^LajLaJl oljli-ll (y-& ^1 (^^I^jJI ol j\ _C (y-& 

LJLa.j . ^L^-fCJI JjJJ 011^^. a U-a <1—Ukli) 

^ 9- 

<JLa ^j_a j_ Ji^l ^GLijiaJI 6d _ A ^d-AJ _ col 

ii-Out-AA-a ejJUllI 4^Ju-L IJj ^jj uuLa 

2500 JLoaVI 

^j-a O_a a A~t ^_ill A _11 A _2jJl1I 

dim^ I (jLd JLaJI *J J_a 2_(_ul J^La 

" ' 


jI ^Lal 


LJI o a~\^ d_i 

f- I JjJ J o ll^> A a (Jjj1 o_<-u^ | 

^-lc del_<_UJ Jd oLIJ- a| 6d-Aj (A _l>j_AJJ 

<JLJL2d-ll jlc oLajLj) ^j-a Oa Jl J \IV\1I 

^dlJj -a Vd_> <jLs_u _ojl j ^aJI J| Id-A 

^jj-dla Jjt-S -2A^_ cujJI olli JaLi 

^Lc dla J-aa_j dlsJ ajj J^jJJI ^ a a 1 ^^LaI 

^_jjjjJI JaIj-cjj <JLl1 JoaL-u JLa 1996 

J^jJJI da-cu^l Jla Ja Ja UL^° OJ^iJ 

JallL) J \\ A A jld_ill Id-A ^jl . Lj_cu 

J| Qa In Jill <jLiidJI oljlc ^ia-a^ J J| 

jdia 6dAj _duaJI Ll_tlilll A a Ha ^aJI 

J^aJJI da-cu^l jla Ja L>3f^ ^ 1 a a^ 

Jiaa 6l_tlilll dlla ^laAa ^jl V| <5a_coll ^_3 

.6jLdl daa ^Jc ldl_Aj_s 
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CJ*2dA^> Sdl_j I_Llll dd 

jXJLcG j-G <jJUJI <^.jJJ «_Y Will 1 J-lj_ H2I 

4 \l-> k \\I CjU j_cJI Cl I_oIjljlS . djIj_LI 

£>ll ^ Cjydii j «—*->^<1 

^xjjJI ^-<-1111 jj-S.ll CjIIiaj_ ljj 

^_LIaJI Inill j^ <111 ^1 jd*_ <_uj 

jjlC <aGUI Jjdl! 6j _cLil 6j1i \ a tx II CirGI 

j 4 C 4 < n A j | \ 4 4 . < 1 4 | < \Us Q \ 1 1 1^4 <7« 

j-a l \ Jaj^j La (jHalc Jail! I ^lc. e-JUII 
^jllUllI jlHn_22l ^1 IddjLa <Jjd-!l 6d-A 
jlj J) <Hl lVsn<<*21 ^1 jl SdJd^aJI 
djl j-a ^1*2 6d^*S \ oI^LojlLcuI 

. <_jd. Loll21 j ^dU-lL3*2l <jlo 1L1I g_al^j 
<e!!3 j_aj 

jr I jVw.,1 2030 ^UJI «jdo)f L 

<j*jjJI Hj^aII -Lallll j-a 4 jl 1I jA < n al 

lJjj^aII Jalill <jloS jjiLcu l a A a) jdaJI did 

jd2 jj)*^ u^ij ^jj_a_La (J^ Ct \ Cjdldjl dd 

^Jalill Jjua-<_aJI Jjlo ^JjlIHII jJlC Jail!) j^ 
Cj Ula 1 1 ~s.*2 I £\j _oj^-a £_Llj (Cul~vj g_HI) d3 


5000 Jl*» 4500 




^ <LU1I 


L>* 


lj*£ 


ul 


.ItlAjJI Vn<l ^Ac 6j£.L_all ^1 iJLsl 

< < \ UM SjjSdll CjLulALII Cj _cjJ 

—cluj) ^d UHs l I— I^x \ ( j^lj 

c j L ^jji!l Jj—CU^I JJ*1\ £T —OJ^I 


cj-° ^ 


<^jul ((£ Cj LJa 1 n VI)) 6 j_A 

jl-o <1_-S.ilj Jj 6J-ioLal _ um51 

. Lo jloiLcJ (jA_<_a^G ^_1 c 

a.LsJI ^ 14^^^ 

^00 ^-1-^ 650 IjH^LluI di 2030 
J j.s~i s tluLTwJ IjlLJal n^>.l ^j_o 

1600 —<-221 

IjU . JjLo^ 5000 ^1 4500 Jl 
11 111 Ijl^lo Jallll u 1 1 ^ 

ul>^I U-° 

^C^GxjjlIxjj ^lll <jAjlv1I <-coJJ>jJ| <K Anil 
CjI jlc J^Lk l)-o 6 jJ-A l)jJ l5 1Gl1I -LlUJI 
l)jJ ^j-o <JS dill (3j4j jjlC <^4^1 

2 9- 

■ . jU k 11 ^"llaj <lu I 

Future Eurekas (*) 


<jJ| jl_ aJI jl^ llj 

^.llJI Jallll jIaj-uI CuAj UlLa ^^4_cu 

l^ a!->a a jl 1 4*^3^ 1 jLj j-c ^J^.I 

es^' £jjJa dlJj ^ Loj 

jlc 1 4 \l _j-uaj — <jljLloj^JI jl^_11 

. J^-I^JI Jjlc^jJJ jA-CU-olJI jA-lU 

. j Ul! I <( I l-i 1 \ 11 )> < l a 7> Hi 

.<!j- 2*.J ULll^l ^al ^IJI Jj^l jl^ <i^f L^j 
Ujj£i j JHlII ^j-llj^.1 j-o jjcaJI jl 

^jHil I <_lo_cu i Lo-c cj jilj jaJ LaJ I ^_s U. In I 

ollUlJI J^aj V Ujlc. Qda .a ^jJI^ ^UUI 

^_S iHlI^a.1 (J_o_Cl 6 J-Aj .<->J^. ^ <_>JjJHII 

^Ujjlaj dL_i-u^l I j ^j^aJI ^jlUJI jlj_L 

Cj Ul ill ^_S 4lo Jallll ^ll| I -C Li_<-uJJJ 

C5^J dU^' C>1 laHj CjlliAJjlj 

<jl »3 a <<*21 ^Jljljd ^ ln)fL Jj. q ^ 11 6 1 a Jim 

. cjLUi 

((i 4 _<_u)) j^-A (((J^j-uJl -lull)) jkJ J 

^W/- 1 H<I dllH .<il_cHI dH <^i-jjJI 6 J-A 

jl ^ ,UI UHj U1U- Jj^-j-ll (-,!» JILiiJI 

;<nUiJI s^jlIJI ^ _Iaj j _ill 

<jlLh!I icll-oJI <_iUjJI cjUx jHlI Loj 

\Uc. < n *21 


a s>- 


dll 


<1 I 4 ( 


jjdl CjllliU ^1 6j-o Jjl ^^11^1 jHJI 

^ I ^ l \ I l. ^ ^ I l I 

jU j^ljJI cj— ijJI ^1 Udli jljH—<_u*2l 
jSJ j .^j-HllI jj-^JI Cj \ \ \ ■< <1 ^ 1 ^1 Id jjz 
JslHII jl^ < \]n Vvll iclli-oJI (—Irx ^ ^1 

CvJ<-^>— > 1 \ '\S\a 6^)A_ ljj Ci 1> 6^)1 J-* I d J-& 

< ^ K \11 CjI j 6j \r>3ll CjljUn*2l Cj _^-Ju-^l 

UIj-CjI d^_H llI jJlC .6j^jlo ^jlC <jJIaJI 

(j^llUllI ^11 ij_1j <_l 3 jjk3 d_£-£ 
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Jl' (j^ <L-udfc 

j^L-lu j/ 4ju-uJj*JU 4j^yJ^jLjJ/ ^J/jxAU 
. ‘LQiJ I >~\ UmLL l ■ Jul tflc SU*¥/ 

<^La ,M> 


j^lajJI lj_Aj . A\ 11 (jxil_ lS_!I J-OJlSLJ 

" ' >n £ 

i^alj-a^fl aVm <j 3J_1I ^jl ucu 

<jJL»_a (£±a *bLW1 J-CL_u_s 

Cj ' j t \*~s 4_»l ^jljlLla £j _ \ ( L j"^Lc 

^Vl IjjL-a iydlc ^1 

^Jua. < Lo 4A^U_> «_i_Jk_cutj-^-ll J-^JI_<_u_* 

ijja^l ^jUk^^Lo £_t-ajJ dlJj j—1 j 

c-uLa. ^Jl ^ ^ _<-aj-tl oLlLc ^ja i^> 

ii^ll ol_ lJjUI £ jLc ^LaJU e-Jj_ ojLcxJI 

u^Jj -Ls^i^y' v ■ ~ << ‘ <| i3'jj^' fij— 

4-JlOlIc qL^jIj ^^ jJI ^2 *. jJjdLill ^jl jJjLd 

*> ** tfi ** 

i^k3 j <-aj 1 ^oI <1_1 j-S^ J_II 6J_a.j j_A 

_JLljj .digital file j ^_41aS to <_jib. 

JL^JI ojl J ., u _ 5 I a > 

^ "2 ' 

digitized 3i-a3 ja ^j| jjJj jl j^l 6jlUl 
Sjl jl Jyal jaJj < Lfl dc t^)^.II jl slides 

> ( ° ’(FDA) 4 <^ljj_llj f.\ UJI 

*> 

^^-3 ^^jlII IJ-A ^j-o £c_dlj-<Ju < <_uljj 6jlc| 

l X \ A ^Uaa < JJjJI 6 JJj^o < \ \]p O l \ \Jo^ 

CjIjlc Jljp V j-t-aLaJI LjlLoj ^_a 

Lftjf A A *UL» ^jJI < \ IjJ I ^C_j|^_iJlll ^yd 

»■ 

i^Jyyjj ^iJI 1^ A<1^\ <iijUL J>oLsLJ Ljjb_<_U 

<[ \ \> I La .<JU_U <JLC ^J-C 1 JjLC I I JJfc I4J 

A BETTER LENS ON DISEASE (*) 
computerized pathology slides ()) 
.(jialj-WI jl (X) 
J4r=^ : £ (?) 

-vic. y \, ^.1 . I 

the U.S. Food and Drug Administration (0) 


CjIjljl*_<_oj 6^Jua.^fl Cjl^b_<-oJI 

<CJ—.G .D> —blsJI Jjjj-aJI 

.pathology (Y) Ll^jJ^jLJJ I ^LaL-ajlo 

Ul 9 au '>J ^5^ 

<_SlHL ^—11 <]jJ (^.u^s ^ 5 -^- I 

^lsuLo ^_1^. Jj-t-saaJI lj)>, dal_ <_u_j ^_Jua. 


1 a\\\ j— j, 


.VrvjJ 






v O“ 






I Gr. \ 


olij^ 1 ** > I , tm JUJ I , * , jl < <LLbUj|yj ^^_A-aJI < T« 4 

<high-resolution monitors j^X\ 9-Jlx 
\ UUU ^J 4 /\ 4->j 1 <> h 11 jJuUaJI >_)L*J I j\* 11 

:< c j-«-u^jj-<-u> J^L-uj IdJ .jj^ 1 V Nintendo 

$ 

Lt-a_il ^J^LaJsl ^-o J-aJI_<_u_o x\ \ \ V Ijll)) 

ujLa^Jsl CjI _ cjjLJj _ a. {ja <_ijjJI _ a 

(( S<jlj_9_cu LaJ I 

(^jJI Jlj_ cujJI dilj 

j (j-a i3^b <u— J J - U > 


^ u iC <Lu Lo_» Jxj^ • b— <-0 < ) l^° cl) -0 

^ ( JXLXJAC-JjjjJI ul^aJI £y> 

L^_aj_ul ULj Lsj L-tG I ^xj <jLoi^ 1 

<_Ls j_o ^_a LJLa. ^jJsj i A peri o ^jjjl^I 

Vista Li 


Jl9 


<QjJ-aJI Cj I11 ^_ajL^j 

iillxll <La_<_ul^JI Jj 

< a A ^^i.1 _ <_olWI Jalj — 4jLa-<-aJI 

< uJJu_u l^aJ I CLi 1_(JuLlxi Jl ^UJ.1 C>° 


^jJI <^_<-a^-ll _tlijJI (Jx ^ \ \ iJ~\ \ 1 Jxj 

<LL^1s t C-) Lc j_~xJ I CjI _ib-> 


4-L^Lii^ fL±£\jLa 

- 0 Ua^^Ldl jl ■ 

L5 i& Cxilslj l 5 2JI 4_i^Jsl dOA 
4ibjlaJG ol xJI 4_LaLx-a 
iHtl jjlWi Sja ±±4 
j-a L^IcLxus SjLtlj -4jxu 
ciyj jlS ^al jib < j-jja. 
.4_bjia 5yii did 4_» d-lj^JI 

aijbJI OLullll ^LLUJ ■ 
4_u_u^xo jJj-o jdlxlIL 
Ibxul^J CjLtjUJ 
j^ SjjO t r> j_lj dJ-»Ja. 

• JdS 

cJjxu J^VI ^ ■ 

<Lla£jJI LiajJ^dldJI ^du-0J 
j^olu1 ^1 JjxajJG 
jaIi Ldoi 4JJ jdSl 
pIjj-u a i-v 1, ..Ml ol xJI 
SjUt Laj.u^xo jl^l 

fljiVI jl? ^L^vi 

. Ld 4-Xd ^jXXLd j»1 
HuLu J) JJ-A~3 
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£-<-<33 J <(| ' <■"' 

aL1&3jXI jj-uJI ^LvVu-ti) ji. ja^LUl 

J^lS J ^1 4_L2h-u-olll pin* 11 

Sj^Ij jml cS ^UI 1.^3^LJI JSuJj 
plSJj ^1113 2 I < IS II 4.iiil^Tdl (j^Jkl j*a 
.cLULxJI aLk_u 3^aJI ^ (jX. 


ol q a^I^JJ ^js~\x\ ^J-C ^jl ^.^1 j-cgjt^3 

< 1 U> < H I 1 \ 1 1 ^ \ U I \ ^ 3 )) . CLlUJ 1 4 \ \ \ Jl A 
^jJIj j_aL^-II <jj aV>\1 I 

<(<J 3 J_» bj \X jls*i 11 LlllJI £-Jlo^. 
a i 1 3 \ (<^jju 3J3J3J1 x!ul \ .K .G> 4 . ' Lc 

.jjp unn ^_a 

Lojljlj _lL ^_S £_ -Jj_U t 

J_Jk^l J^aV. 1 <LjLaAj-ll £C_CU_jJ I (j \a \ 


CjI j £_LsIjLo ^ _ II 1 ^ X il~><G ^ULJ <JL-VJ| _(_ajJI 

j 1 ^-UI ^jo3 JI ^1 _I <JjLox> <jL~v 3 

• ^ L>^ Cjlj)-A-o ^j-a L^s L, 


A Till LJI ^ x A \ dl Ij Jjljj 

<Jllil JjUU_AJ *vl I dxap <JL^.L^jJI 


^Usj-<_uJ icj^. <JU ^A U' «±Y^ V \ 

£_Ji_ CAjUlII ^A Cjl 3 A^i II 4-Cj) -O ^C. 

L^UJI jj _c _o a.ATy ^_LI 

4_jLiuL ^-UlaLI ^A 6 jl_uuJI 
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JSbuii — Jxlijj jl jSLxj 

^il j J 11 Vi) jiiSl ^1 ^jLli.Ul u ) 
(jaaajJaJI £jJs^ Ijj&J ((^jluSL^jJj 


r 


^-11 «La_»jdill Jxlijj 

J /' cr^^L? 
(^LusJlim ^lj 



clSjll ^ $J£ jUSoi jSau 
IjjjsUa jl <i < <i4*i 
JI 

<LidJjXI ^jIjxxJI 
4-iIKJI jjlijJI j 
SjzLuA.1 

k‘‘ 





(jOjJU 

<UJjLujJI ^jA£. 4.ia3jXI 

i J< <<l *> I) d Ia » ii I ^ \ 




Jijj <j] j£aj 
jjlaj 3 U* II V 4Lu 
<iu2>UI <LuijjliSJI 

jai jail <Lca>jXI 

<Ltjjall 3 >j'"' -k 11 


f^L^-jd-ll 6d—A ^J1 lj—2 jj —culj e-lj^l 

bjJ^—^ 0’ Cs} ui—* 

L^J £^_2jJI J—^ 

^_A 6jL cllLcu VI )) !<^jajJjJjJL cllLO (Jb-2J 

j, iVs j <(JljJX-!l ^_t 1 SjJL^jJI <ljjk_ll 

CjL^^.J ^ 2 frljjAJI i fj\ iJxVI £j o 

<JkJI 6J_A ^-2 Ll-xj dl _ IjJ _ Ajkj 

(( . 1 ^J Ll» £• I jJJX ^Jl £C_ilj_LaJI 

CL^J^I ( j_jj^LlJ| j-jIa JJ 1 —^ u[ 

ibUI i^LJI ^ j£i\ ol^l J_J-^iJI 
bij (j— 3 (j—^ £j—S j^-aIIj 

j.a — ob^ i * <>VI ^Ij^l ^ ^i &jj t-^JI 

J , . \Vi ..... ui l ^1 *j-^U ^ 

^ -* " ** ^ 

jilj .<ilaji.l cjI_julsJI 

ij—<_u uijfll lift ^Jl 
diC^_<Ju ^jJI <LuLuju-u^i>b ^JlaAjJI 0^1111 
<jla^jJI <jUjJI £ja L^jJlCj jjjju] A^jjuj 

. I^IjLc ^.k. l_Ayk.| 


jALai>( ^AfaajVI j^lolju Jlj-» V 

L^tlfc IjjUfcl ^^jJI 4Jl> i^bJLi 4_u^ijl 

I 4iaxxi| qLuaJI .LajIj 

L^JU^ ^Jj_jJ < 5>^hA SLl^jjjj jaaj 4iUj 4 _lLox 
^ou-uj jl jSLduj . L^jUld ^j|jU j^jjj£ j^j^jJI^ jL 
<4 *m II Sj^usi <L»Jj JjLcoiJL 4 _la^jJI (Jjla-ll 


:^.\ JSu-uJ <L^aijjJj j uAVi 

3 '-k i, ,,MI 3'/in II ja ^bLid j|j£.| 


(JS J jI^ J-fka—<_u. d i 1 1 a . <U 


Jj-^ 


J\x is~> J^k) pixel (J mSj) 0) SjJ) <^. 1 C 

<^jj-cli ^1 ^_a (<jijlill!l 6jj) A^ill ^j-c 

attributes jjl_u^L^JI ^1 ^kj_ <_ojj 

Jjlo ^j-ij-LI a _!L^.j a^ a^)II a _IL^J Sj_ IaII 

j (-U5Cjll Ij (jJ_UI j < \ 1 ^ I jJ I A _iljJI 

^ w4 

<5_ ljuJjSa <A^ j^o 6j(J__2 

tjilll (jl (j^a. (ji . l (i <Mjqj (jlj 


I ^-ikl 


U» 




lj (jj 6_>^a-a (3>S _>fbJI 

. " l .. ; 

a VI b_uAj cjLu-kLk 


A. 1 Q 1 


• 6 J>^, 


. j-G !6 jJ) <^i‘lC. p) 


. I_AjJl£. JjjJ LiVkJI j)-o I J_2^ 

^ ^ " 0 ^ 

1^,1 j ( <11 I Jj^ll cl^ 

jn^Jt IL> Jj <(ibl J^.VI ^j-culo j^-o jy\. v^>. jJ^jLJI 

LlLlS dlj-tllJ £j) <JLAaj-U ^Jilj «duJ I ik*! A i i\ 

£-ju &j < \kc jj\JL^. jJ^jLJI jj_o | I JJ£. 

olk-^VI JjulLcuj (j-aj <^OlJl^-ujlLII 

6^) L<JulL-u 1 ^ < ( - > u bJjULC> (Jb c 4 • c ljLikJ I 

f-^a-Lk-t^uJ I (J_^. I j)_0 VI 

£-j lidj . (( LljxLJ I <jlo^jJ I 6 krxJ I ^j- 0 

^ * 

<Lxjj-<-L LajlC)) IJ-A Ljlcjj <j) V-aUs 

j I jy ^jj j-a VI ^jjitJ_ <_uj < JjjjJ k A _U.j 

JjL-ojJI J^j-cuI jxl jkJu-uLi - ja.Lil <jV-J 

nJ 

.(( La J x^>2 o <L^Jj_JjJI J-x-^J —Aj^jlll 

JLjjI ^ia <jLaijJl <jj2jJI JUaIxuL Loi 

( Llj jj^-l I (jJj^. VI I 4 -Jl-vj call I 6jj-coJ I 

l (j» ,A j - £-^jVI (jlc. - (j^u jl 

^-Lcjj (ilciL-vJ Cj_JjJjVI A^ j_lj ^-k ^jjjaLo 

^j UtlilcJ J^l Sjijlo 

< ix^j^fl 6j_ill jj_o ^Vl aJjL^JI _Lc 

c-uli JUc ^j .j^ii V L)^J —* axjlJ^ J!iLl. 

* <« I £C_i I ja-aJ I ^j-k A A ikl, 1 Cj 1 j L_caJ_caV I 
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4jjLlLS_a j _JLO J ^_Aj — 4_cOJJ.ll _3 

^jjlLo 1.8 j- 0 jj^ll —ic 1 \Hn 11 

4c^jj_cu ^j| ^jJ I jjVAj ..La_ jLs 6jj_ us*i\c. 

$ * 

{jA I J I JjLo C_J Iku 4 JLO-Sjl I I l^jJjJ UI 

. jsjSjJI dllj t 3a aA 500 £. Lu djl jj 1) 

^IjGJccul jj A^ill 4_Laj3j £-Jj_CUJ h A it ij 

£-Jlxc^j ^j-o JS £^j_cu 1 ijJjjo5Ll| CjljJt-c 
j ^jjalj . L^Jl^JLs-oj cjIjLulII 
4j^*Jj_CU.1I 6 jJ_CO _1^. Jj_ IS~} ILi 

JS_Jill 4juj>a 6jAJt^J slS ^-S 4-jl^.L^jJI 

J2 

oL-a jjJI L^-Lajjjj < tiles cILGMjJI ^.c jj 

4j^Jj_CU _ JjlLI L»_o jllj JJLJ iuj_cuL^JI 

(JjLO— I 1 J ^ , ~N. I jajJj LoJJUi . 4_Li L^ 4jLa£j 

4_^_J^_Jlll ^t-LUAJ — JJjJj] 4^J_CU ^J_ll jllj 

,(^1*11 ill J*-G US) stripes .kdl j^Jj ^ 

. 4^jJ^-ll 6J-A J^Lk 6jJ A^> 11 J-ljJJ 

I 4 J J-OJLJ ^j_ll icj_cuJI Jjjl^ Lo^_o T^Jj 
^jj5Li ^)-l 4_Cj_cuJI 6J-A jLs < 4 jl JjtAll 3 -v . ..1 t I 

LuaSiVI] j> Jj _5 j .<..jqLi 


LT 2 LT 1 ^ 

4_»_c U. ^-jlUJ I y± ji. I jAs ^JI Lu^. jJjj L 

1-5 j^jVI a^» ^ 

jjJ (jja lj_A < Lijlxu 4ju^.L^.j 4j^Jj_cu (jJJlLg 

.4_t-<£iLL cjLjjIoj ^-ILslj ^jJI ^cjIj_Ji1I <_jLujl^. 

(JS 4.-^Jj-cu jL^cjLi Sj-^-lj 4 ^ xuLa Jl-aLi jJ_3 
dUj ^cjIj-cu Jt-uxoj L$_jLl3 ^jJju-uV ((J^jlAjlS J 
4j^Lj JjLaj La 1 J_2cl j 4j_cu ^-jlUJI j£!j-LI 
Cilj) i Aii jJ^ I ^1 :<Ll3J ^j>\j^Lo 

4_SJU_UJ ^kjjJI ^_3 ic 1 a o 24 j^Ti X nil _call 

.^^j-cuVI ^L1 

4jla3jJI iL» JbA\ Jib 

i s±^ 

JJ& ^1 jjLuLi (£jJI ^Vl (Jlj-caJI 

^jj is~\ 3 \ Lxi i-^. jJjjLJI IjI I o 

jj-o I_AjJl£j jjjjj] 4 ^j_co icjliJI ^cjIjojjJI 
<(_jj_cuL^J 1 4_ciuLJj 6jlfcUaJlj d> l^j-Jll I 

4jL^J_colli diljjJ_loll j \ \ AJ JjJJLaIjJ _CUJ 

WHAT'S THE HOLDUP? (*) 
Is Digital Good Enough? (**) 
charge-coupled device p) 
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5x4 L^xjuI i3 Sjy o 


Lfculoa laoIjlj 

I joaoU 15x15 


JjLJI $Jb U 

IoaSjJI ii-iLUJI j| 
JjlxIujj jd I jlola jjl . jLSij 
(jj Jjlc jjj 4 jjlSjJI ^jIjcoJI 
lla oljjJI j^j 
^jj ^^111 oUiU ^ JIJcoJI 
aIa^j jl j| -l^ja ^jIjxUI jjjlj 
ojlij ^ ^ ol3 JJ^Ij 4^CJJCU 
jjoJj 900 c.UKu ijj ^_ilb 

i A> 500 jjjj jjSl (^1 <S jjcjjfc 
4oal^£,jjja jjjoaJ jjjlII jj 

4^,jjj ^coijj CjLcjjj 5x 4 L^ojloa 
.IcJJjJI lbi3 300 ^JJ 

oLcsjj 5x4 L^cuLia & 
lea jjJI ^ Mj 300 :jlU jj 
(^UaU ^jioxJI jIjSXI) 

!• jjila 1.8 : (ar l^ll caljjdixJI jlola 

IIjlaoia 15x15 L^cuLa lao yJj :Jc^VI 
djjdic JSJ jjjSoo 0.5 :joXI 
jj-iia 900 r^^JSJI OljjolixJI jloia 


iijjJI 4 ^cJ <Ua.llill CjLlLsJI ^ 

ii-odj 6jJ_CO ^ LaJ I <y_COJLi 4Jjl_l_ 


high-resolution jdjti 

jJjj Lo_o <_^I 4_o^_c j <4 j^jj coll 

(jjjlll dilljLS_CUJ diLiljj . Lj-AUs 4jl1c 

iij-^CJJ JJ LJ I _ AJi |jj T^_Sj _ coaJI 

(jc. digital approaches 4 —lasjJI CjI—jijUlU 

c> ilal_CUJJ 4juaij 1 j ^_c2aj ijii 

LUlJI ^_ j <j^ ^^11 <1_ ijujlII 4_cuj_*_ll 

(Jj£ u-^VJ • 

^-3 cJ-IoIlS l^-jLs 12 j_^.j 4 ,\X is~i iLsjhdl 6 j-A 
. ijjjkil 3111 J Jj^jj 

fit" 

J-CJc^J 4 jlAIjJI 4jlo^jJI Ll^jJjjIjJI ^_9 

jXJj J <4_ jjLj£.VI iLjUL 4-^cJj_coll 


. scanner i^joiLa ^Jl LLd^f I^Jj-ql^j 

4 jLQcCO /> w 11 4_CU JJl_ll dlj^CJJ <^cuUI Ji^.1 J J 


^-cuLcul J^olu EJ i5v4 _cuJ£. J ‘ > - ^11 

^ J2 

6jj)t^ill iaSlJjj LLijj <1 l3. 

Jixi 4 jjJJ_cOJ iildj 4lacculJJ 

<>ljJ^.VI ic.j_cu jii.Gj . ( ^(CCD) ^ 1 ^ ( <j 
^ la 3 .4 jlo2jJI Ll^jJjjIjJI LjjSsjj^. IjjJ 

4^J_CU ^_3 i^culil ^-jlaj_CUJ . JLiil (Jjlj _cu 

^ ^ ** * * **. o ^ 0 J 

jl djULOjlc 15 j_ ^j ^jOjL^JI La Jjlj Jj _La 

4_za.jJ j — (^jlc JjjJ ^jLLa jl_ aj| ojjLLi Lo 

JMG. 6jj Jil ^jjj *N \ a 0.5 ^-Llj j±x> 

. Luj^j jj\Xh \ 3 j 

i LccuLcu 1 Li jj^j <2jI _cuJI jjklij^l JlG 






O 01 


jl 


jJlII 4j^.j J ^ -II < jJ^ | V 6^Lcl 4-Sj_c«2>jll 

t—i IKll 4 jlLccOl^jl 1 I 4_ijjJI J^c I 4 _oj^L1I 

^jl j^Jj 4JjUJlj .6jJ_ t.s~\\c. Jjj_ilo 900 

CjLcojj 5X4 LajLajI 4_i^l ji.jjj2 Ijj is~> 

4-UlAj 300 £ _Llj jjlo 4j^.j Jj L^_^>_cu 










































































































































I llo Lol_coSl lad ^ 

o i> » J^ A< , J uL^' 0P> ‘df^ 

dlji < Tl| .ElA J^_ajL />C 4_2k_coJ^U ilodjJJ 

<k»lj cable (Y) Jj£ j jl 0) (DSL) 

4^JLc<jLa 

^ aJjI— 

I j_o I 1 aA« a ^ *A» al 6jl *iVa x <tl 

L&d^d IjJlLI ^A-A ^jLs < £\J"‘“ u L 9 d“*^ 

.(_\L-a-l 1 4*afl ia ^Jl LaLol LbA^ i_i1^j V 

6j(j-t^JI Jal^i ^ji <(JjIaLI 

aU • C5d^—^ d^f*-* aaj^ 

d L^dJI ^j-o La^JlC.^ 4^j_cu dadd^ 3 

£" Ilia I ^ 1c LJ Lc J-oJllj < <1_a 1 a 1 ~>G da 1 a ^j_a 

. L^jlg 4«oAdLo £c_coj 

Jjua — 4_1 jl»JsI da VI_ 2 JI _3L_a ^_3 

*. iWt_cu_a —/rJjJI /lUa - 


' J>^ « 


^Jl V-*-s lj)lVL s ^ji I_JL^. _i-w^JjiUI 

jclla iJtjJj (JjUi_ jUJ ^ la 3 .<JLoIl^JI <JlL^>JI 


daL^Ju-tjua ^AlJI 


)Ua 


aVU 




£LLa£lL-o 4 ^CAa J Leu J^dica 4 jJ Lc 

(r) 2 —^jLxxuVI c£aJ < fit II ^oUI J-olx 

Iaj& e_3_Ju^ .HER2 1^1_c^l^.1^1 

<Ja_cul^j ^AlJI jcji _ < - a ^ CallaC. ^_3 1 j\1j)jaJI 

^-jJal_col idaJL-yj j^SaJs) 1/_IjjaJI _ajJl 

. 4 a~s. a .t All <^Jj_Jlll ^_3 4l-*jj 
^ 3 a LajlIsI ^jJ-O jd ji jIIjlII (jl^ 

AA-Cj ^^Jlil 6A-eu CA-L^L ^cJlj-euJI dllj 

dljuAdJI ^j^-lj .jjiji-ll dA^ll ^_ill L VdJl 

^jjjJlil <jlLj ^A_II ^A-oll <_aj ls~\ all 

lA-a jf-aS da. ^—1| c ^jl (<1 a—Aj 

illsjj| ^ LaI I oljLi . J ^ ^.^JjlLa 

** ^ 

^-2 IA-IoJI ^ 1 1 aAa da l a ^ ^j_a ^-O-^la LcAlx— 

IA-Aj < 6Aitill 4 jlo^ dal_ ojLlS ~Ijj) i^'\C. 


4 -ik ^jjjAXa ^—ill -cad 6Aj^aJI iajAa 

<L aoI^j 4 j>jIjl 3 l 1 I J^_jIj _call (jj) a.^^. 3 a 

^j-^a (jA» <(ALlC.M .D> ^ll AAj . jjfcLaJJ 
<jj l ^ .0 a a t<m ^_S ^ aL 11 ^LaV-^) 

<jlo!jJ 1 dallldJLa A _aA-aidil Lij^J^lLJI 

9 - 

ijjiftill /1 a. jJjJLJI) a 1^.^ ^_a daj-caj 5JLLo 
j . 2006 ^Lc (Human Pathology 
dallill ^jl LJI A-a.j ^jLca.^1 

< _culjJI ^cjIj _cu 1 a j_aJLa ^_jjld 5 jlo 1 jJI 

a^>-cola (j^a ^ 1 \\ cTs <Laca.lj A _aj^caJJ 

.j(jaaaJI d <J:2ccul^j ^j-ilj-c^fl 

<JLoijJI I_icc^JjlUl lAj_2i. dall^ IaI 

V A ^ * 11 A. £\ aA^II jjLJI 6Aj-a. JaLsiI 
^1 SI4I0 ,J-c2aal I^ la.^j ^jl C5^l I- 0 - 3 
A^.1 ^c_al^_toJI dl^LtocJI l^AxJI 

< J IaI I Jgj-ca . JI J-c<jl 1 I I A-A A-a^a> ^ I 

Net Image Server g-uvil d j>d J-^aj 

6 JJb Ldi I da l. \ *v ^a^_a ^q I x nl La 

4 c ij.L> t _a>ojJjl 4 ^^ 1 7 i ^_o OlyVIA 

4 ->aI alcl 4 cdd-oJ Ajlslj A-2s. ^Jl 4 _^_al_ 2 ao 
rc_a Ij-All I ^ Li-u^j l V d^ . da-a^)JcaV I 4 ^jccu 

!a-c I ^ a^^ ^-ly 1 u 1 ^ ^ ^_1^A>1I 

daL q^JjlII L^jlS (^l) j _1^1 jl da->La 15 va 5 s 

^23 \ j£ I <Ia Via L^_aj)l ^.1 I ^S -ca a Lo I A_loa 

JlaLo_a Lo daLa^-o^jJI 6A_A aJ_^1 —(^ 


^A-o 


ULcull jla^l ^c_jlco 1 ^jLa daV a 1^.111 ^c-o-cuj Lo 


4*\ a a Vi LT^ _Aoll £^A^1 coil 

. Lo ^A A ra gyC\ a A ^ I dal^llVI 
4 -L^lC 4_Lto2>j ^_lc ^_rcjJ^Ia LJ 1 ^d_a LcAlx 
o Loa ^^d <4 j1j^I^JI thumbnail £__u^ 2 l 
^ J-l *-^11 ch° (jp^xa Lc JjLddla ^jai j-oojJ j I 

<Ji_ loj IdAj .5_LalaoJI ^jAlc^ 

^-oLj^j ^_a^)L ^j£. La ^jl^Jd d a 11 IjJuiS 
J-aaod d a ^ < Google Earth dij—11 

^jA_Los ^_lc ^_ oLjjJI ^.A^ala_oua 


. l^ ale aLoIcVL 6 jl 

<v|jaJIj ^ 1A_*JI A _ll^j ^jU <rf\ (3 _1^ 

jcllj_coll J a —cod ^.I 4_ ^i\ 

digital subscriber line (a) 
. JLi^. 1 ^ x ^-Sb (JoL L_uLA JLj^ 1 cable J i_ujjlj (Y) 
human epidermal growth factor receptor 2 (r) 






II ^)-adll 2h° 6j^-ctaJ JlaLa^a 
l^j) 2h° d—^ I 1^I Ada ^d -1 (d ^ A-A1 x nl I 
^-lc iLLcoJci d^-ll LS^ d^^ll 

j-o^fl ^lj^.1 2 )^ ^ S J • l ^ a a i d oJd-^l^-H ^d^ 
Jooidl IaIj . LdJjl daL^ccijj 4J2CCUI yj 4 _cad 
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5-gj)1Vi.g ^_aj ^AjJuIj^juiII a! 11 CjLajixll 

. Lt-Aj I ^_aj 5 jj 2 lVI t tt £ 

JjI _ 1 dlt £-JLO^. ^_ II 

^ tfi 

dljl_ ljjlLII J) 54 2h° *Ts <i 2 LJi_ ojjJI 

JjI_ljjjJI dit 2)1» :V 2 li k 4 \ x .A tj .((i_jj>lUU 

^jIjAj) d^ _2uJ _ jlulXjluQ ^ <JUj_ljj jJI 

l^-JLG <IaJLJ_<JJ <Li_LJJ J J J S J-^.1 J 

(( . I (—w < < ^ 1 X U 

dJ^UaJu-ul ji_a djL>d^.Sll Jj-o ^CjJI ^lcj 

^Jl JaaIL J (jl 5jLGj3j.ll I jJjSLJI 

dilj-i I JjlI LftJL\]J <5 _JjJj_luJI <—^jLoil 

• <JLk US < I 4 J 4jlcuLU ialU Jjjjls 

5_u^liJI markers CjLa-h-i I^JI 

Ijjkj 2)1 :<dj—dd^? .^J—ill 

5 jlgj 3 jJ I Ll^.jJLJI J L Ai" « < Ik ^ Q , : 'i"s < n 11 


HER2 (j-ujjjJI djL-i^u 


GJ < 5jlg^jJI 




2)-g j <<jlS cA n* 11 2)-G <111 20 £_G J-C1 XA 11 

(j-a dAJ)4 HI (J^Lk. dll J £._ ljjJJ 

£ 

^L^a a Vi t t_LajS_> l2jj-ljj jua. I V-s . 
Jljjuu-ul J < ' j A£- jllc.1 Lg£- 

«.5->j JaSll jj^LaJJ 

^Jl LojIj jjuJlLII 5-gjLLg L_aj <_u 

2)1» :<j-&> _ <-olj Lg^j hit j j ULuJI 

^J-gIaILs j —Uj 

I^^gj a <j —tiu Si Jl ^.11 £—c 

<ji . -J'UI I U U ... 

Jui .jH dUdl <1_ jlSLjL-^I jlj_ jLgVI 

((.jJfcL^JJ ^j£. ^ 1 11 J i A <jlLs_S icjlLc 

uj * aj ljj S^ Si Sj Lsl^. 


5sLis ^Jl VI 5-uj_coL^. ejlij-G 5_ ujLuj ^lc 

Bio-Imagene ^jd-^Laul j—u 52USj 

£_gj . Ls 5_>V^j J_>ULuI_ ljj ^_a 

5_LoijJI Ll^^JjjLiJI djl^J-du L<_djj ^J_gL> I j_a 
J jJa u* LS —& JL 

^.jaSlL jjxI _(_uS c_ij_ ljj <jul3lLI djLsLalJI ^Ij 

<dj—-AjSjl^ .G> Jj—aj .jj_klJlj 

L^.jJ jjL 5^j j <Omnyx 0 n "\\\^j\ 

dLjj ^jl ^j\ gj» :[lSj^ju-ujj ^_a Sjj^.j-g 5 : yoij 
jJlC J \is 4 nil J— |J \is 4 nil ^_a eJj-txiLiJI 

^jl dJlkiC j-ilaJu-uS V di _ lLI —I JjJuJI 

<CuljSjl^> (J-lLju dild .((LaIjS 

ij 

olSj-L° 5 _SjJI_G ^(jl 

^j_uluj . _dJI ^ Ic. Sdj^j-G Sdc 

<(djl2^J-° 5_ dlLlA ;V-*Li ^j_gVI 

51a- <-<j IL^Sj -UJ ^-1^- (jl c2lSj 

jiaS Vi dhlc. uj _<5_»j_duuJI (joJI 

dljlc d^ 2 ^—*-4 jlXI (j-oi <^VlaVI ^jlc. j-oVI ^^.a 
Llyuj j naj <d^^LI c^*- 3 

Sj__ di d^^ 6 ^ l_ 2 »J I ^Jl <J-callL Lg ^ 

«. < a Jl k. 1 1 

^ilAluLO ^dl jXr 

CjLjl^-G^J dji^J_dill ^j_G d-sjjjl 

^-G J <5j^^J_LJjJI <JUlJI ^J_a ^.1 d2dL(_uV-l 4^11 / ^ 

LJI ^l^cl a AII g <lli dUd 

tM) 


A I ^ G < Vl \ 4 \ A G^ 11 L^JjS 1 \ 1 1 

d^-^J tj->J J n 11 1_l^djSUI d^ _ 

JjlgS c_a j _ljj I I d_A _a L&^ji ljj 


■ djL^j)Jo\l 1 6J_A I^J_gJLj _LJJJ ^jLi 

L_id^JI I j—A Jyia Vt LT^ ^d£.l 


^j-dll I I (d^^ <d^ I d l^_a LLaS ^ uljj 3 

—'-“j •(i_j-'‘ i *-^) 

^Jj-LJJj 2)-° 

L_i^ j-<j Lo^ ‘(d^ I ^Ljlg^JI djldu-^al^11 

2>-g 4 \c.j xji> ^_g Li^d 3 d-» ld^° d^^ 

d^d cj-°J ^ -du d^’ 1 

■ . L^jlcL^jj djLaJLxll Sdj-2i. ^d-G 

Future Fixes (*) 


£ 

6jj_l^1g» 1—^—lc £—gI^JI jj j kiG 

<_ljjLljj ^.jlLlLljjj (jlUL^ dd^^d-1 ((^Li-iaLk. 

<_JLJJl 1 4 1 G ajJ 1 £C_jI^_ljjJI 2) 1 <—J>1_ 

53 ^ 

<5^a.ljjaJI <la_Ljj|L^Jl _<_u I 4 n k , A 

A3j-gJJ 5ju^,jII < A^all ^_g i_d-^. ^Jl 1 \ W 

5_c^Slil 

_ljj1Sj_ljj > d^f 


^j^.VI j_a^aJI ^2llS kIs j_sjLaS 


J* 


VI 


IdJi ^ 


ta^>.\l» :</ 


2)1 ^j-ll ^ LS-^kS djSda <djl ju<i Sdc ^>2-^ »dj-tjj 

5-G jklG ^J_a 5_LoijJI J-ddl dJ LgJ)- 1-3LO ^_GdS 
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gWEHoom 


10/9 jljjxJI 26 jiaJll 

2010 /j < A '< y u 




4 4 


ja f -\^Jl v 4aPu 

^ // ^ t.11 1 / ^-j Li ^ Ic. Lt^s. la (JZj y/ <Laj 

. ^jJjLxJ! jljJ^yi j^a ^^slLL 74 4 is~t i m /AjaSj7 SjLj j^a .L^J 


■j^l 




jLlaS* / uaL 


<.S .K> 


Cji-itsJl ^L^LcU-A ^U<lj*\A 1 Ia£ . f-l ^Jl j-A 
j-A <j^» (J^L^aXol ^_Lc J^LcuJ jl jaJLsJI ^_2 
j-A 5 Jj 1_A J_jjLi-A j_£^JLlj ^-Ctllll jl VI tjUJI 

^lc oLUl! i^llil <L^. Leal I jl d 


<j^j^l _u 


^IA^i j\-U j .<GjLj 


. 4_<-«a V V 41 &j^JI ^eJa— < - u 
^jJI -cuj-Ll cd>Wl jl-2 <i=L^JI j-tn^klj 

JlUj_CUJ 4jL*JLC^ Anl libjl ncl j*\ A s 


& 

j-A I ^ j Li clx^ ( — ■* ^ ^ ^ I 

. d I . < 0 \ A "S, l I <dl J <jl*julLJI ^1 aTiVI 

< cul^Ja 6 J-C clc^cJ Cj LcJ) a a _ 2aj 

a a L^jlaj <diWI 6J_A Jli <-dj| jLal 

LT^ C5J^—^ 4a^,U.j ,4—jlSlil 1 ,'>j ^e- 

_caJ_9_ca_!l <1 1 Vi 11 J ^ % a j Ij_J^a LjjJl 

id V I LjLjjij <£C_JjJjj <-L> J_a ^_2 ^Jl^JdJI 

LuLAjJjS ^_2 1 i 2 eJ^ I—<-L i j I jJ-l I 

jj-cuj* ^_2 <jl1 L»JI diliLajJI cjL^->) jS^-Aj 
^_2 (( i_ Lit 41 1V-O id /1 /aO) l^lillj . I_Jjij-Jjlj 

oVVI ^jl oj i a^ j . [38 < ^^-t-s^JI 

,I^JI jl J_ol J_iisj J-^.1 J | JjLA ^ 1c. J_AJJLJ 

sorbent ((4x^L^» SjLa <u1j 

< | \ \ < •iK 1 Lj ^ Li_> LlJ 1 1 A -LaJi^J 

IjlsJIj (JA ^ a (jA^.Jj^JuJI old)Lc. La I 

.^Jl ^ ^^Vl 

1^ I J> \ a ^ lc dsVVI 6iJ—A JaC 


j^i (^Li ^_ i - a ^ 1 4 

V ld^ ^Jl ^ 

^1 jl (jJs —iLub (j-! <j| CjIj -^J>ll 

.<_a jld JI ^L^jijVLi j_aj[_unui j-^Jl 

6JJ)^»ll 6j_uill JLaVI _a j^jJI 

(JjjJI ^jl V| <6 jjl^JlII <dLUJI jjl_<-*a-A ^-1^ 

J_jj_A jAWtllui <JLaLJ|j ^Ajllil 

. JjLAL-ail ^£-2 ^JUljlLJI d)l-*-llJ J -UajJI 
Jjjldl (J^ljJ cJIjLa Jllll JjLcuj ^ij 

^IkJI _s^isJLs .(Jl_ill 6 J XX \ ^lLaJLJ _call 


iuL^JI JdjJI JjLcuj (jL .a iAlL^JI 




4-K CjI J 


-dJ 


ILaA ^ 


caIaI j_ 


3 Ld < OTC-i 

<£litl (j-A d^JI < 2,.\^ i ^^^Jl 

J-axl-cul <l| j| < yU^t-Vi ^J)^ ,2ll l (JJU _dj 

^jLj ih° ^1 ^£4-^ 1 ^JlUlIjJ 6J C wil-A 

WASHING CARBON OUT OF THE AIR (*) 
global warming (^) 


^lJ| <ilLJ| c j_a -LlLs <_HI 1 c j_ a 

cl>^ ^_coil A \ '\\ 11 1 ^ 

^_2 ^ J^ji -call I I a*\ . ^CjI^jLi -caJI 

^lA^jjd^JI (^-1^ 6 J-ajl3l 1I Jlill (JjI -cuj 

<^jaJji^L^JI _CU_A «a CjIJ-A JxjjlC 

f jVJI JLJI J! 

CjIjaLLJI \ Cj-aLs w!2j . I d2c ( Jjl^j 

cjLiUi 4-^ J- A-Si-cul Sjjl^) d) 

^_2 dlxn i <11 VI <5uJ) II < lT\ II ^j-A ^j^JLcoa 

^-25^1 CjLla^j ^jjl^JI J^2jJI jrLllI <jl11^-aJ 

<ilcisl J^.l^jj| jl ...(dlj_JillsJI i2cU. 

. <i2_!^j ^ 1 a ^ I 

a 1 ‘ ^ ^ 4 a u 2 i ^jJl (Jl^_caJI j 

OL^J^I •A^uSI jit iiUsJI 


I s .\ \ \C. 


^^jjjlLLI l^j^ u^l 1 

J^jSjJI c-Jjjuai (JLaJIjLcuI ^-JlLlLcojV ll^ I^Ls 

oljLiJI As.1 ^jl—3 (_$jUJI 

^jUI J 1 A I jli. \ui jifc <^llil 


4a^laiua L£l4 

^cdul^ll d>l j oV5fJ (jl ■ 

j |^a 4a j\^J,lJ filters 

iadi ji sorbent 4_^Lo 
j-j^l JLia 


^5-Lfc jot 

j^5a jl 0^-^ j-ulaLa 

ja jlaJI ^olcaaal 44K'i 
30 j^jjSJI jacuSl jtt 
(> 

100 j^l ^La ^jiJI 4,4,KTJI 
jLia <j^Sl jl 

L5^ 

<4.It a^ca oL-oLa JLaxIujLj 
4Jj j\a^-A AjiiixJ j*CA 1 
SjSJI jjs. L &yJn ^aa 4 coLa 
jaSja (j^dL^a jl 4-u-ajVI 
j^^JI jj^sl ^la jl t 
plja.l 4,t a A,!, j) j4ui 1 
J£ (ppm5) j^J-UI 
jLujl ja (j^L4rcj) 

.UL ^aJI ^ jlidl I1A 

jjlSLij^al si i411 iLuj 
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—<-L ^_1c 4 a^LU SjLLI i _sUl 

jIa 2.5 1 flc.Lajjl <5_GIG 4 _>Jjt _<_<jlo j* Il 

9 

l ^ K UJ ^_S 4 ji 2u2j < IJ l ^ *.A^Cj 

<LojL£J| j-| j jjjlij cjL^ Jjj-o 

J^j-a 4 j£^o 5_*-a_sI 4 _jj 2I j _<_u ^_lc 

40 ifujila 4 jjLc shipping container 
4 kts^i // ^3 (J^uJaJI^Jsuf^ ^>jLo 12.2) Laj2 
Loj2cj ^I^JJ £”|^WI 64 a ^jGjjGj . [^ililJitl 

^jLj 4 ^" L>° ^'^■ 0lS I_° ^JslC. I ^JJI _jLoj 

1 JaJL^Jj 4^ caJ I cJ^pL) 2)J—1 Jji ljj& I 

^ regeneration chamber J-ajaGL1I 3jy^ 
j w t I ^212 2)Lc- J * (ii^v 4_>jLJI JG.I j 

<J_>j>^ 1 -Lait a A ij <L^UI 6 jl_LI 2h° 2x9 J L>^ 

dJJj Jjij JJ-^J.1 £“jJJI jL*-* <J^I— < - u 

J-jj-Ll ^j^Ca1 is~*\ G 1 Jl> JL^. ^y& 4*\ A n II 


.«4^JI 2>° 2jlH>^ Jju-u^I ^12 jlc 2>a 

Jji _cu^l ^12 *J Jl-vj_ juj I ^J\ g s 

*I^JI CjVI ^.1 j2GL_uLa A,X,\g~^~\ ^G ^2-11 


2)*N^ t <GjL-o2_sl J 4cl\ A^a 11 ^_S 

(Jl^aJI jA lo£ <^j2aj^fl dt-^2 ujjdIjLj JaG ^j| 

^12 jlc ^^L-ojLcV 4jljl>j 11 4 cJaj^fl ^_S 

6d>=^ 

4_ojI_L 1I g- Lj ^ *\ 11 JjJjj CjLLl^-g ^-3 

LjJua 4L»J-» dlllA 2)1 Lo^ .^^.^11 ^Ij^J ^2^ 

Jxlu^ 1 ^212 jlc (JLoJU_(_ul_a (Jl tTi \ 

jj_i-2s ^l\ha is *aV 4jJjl 6jl_a^ ^2till 


One Big Filter (*) 


oL^j-gj cj!_^1 ^2JI ^2 jji_<_u^ I 

J-OJU_cuil f.\^-11 t ^l^anl dl_Ij^J oL-4lsJI 

dlLlAj -(J^l_<-tjJI 2 a^.J j2l!l Jj i-ol^JJ 

4 \ \ nC ^LojV 4j2Lloj^JI ^_jI^LJI ^j-g JjJjlII 

^cjLa^sLU ) 4_<-^LLI jIj LI ^ji <> ^-ilmJI 

dJ-1^2 <_uj 1 ^2 ^ IAjJlC c J_<-4 l2| <1 lL-oJI 

t J-^jjJIJ ^j^L-OjLcVI 4jl1o 3LJ ^.1^11 J2| 42lha 

^jLalll 2)2 juij .^j^.^fl 4_<-^LLI jI jiL 42jlJLa 
CjWI JLojlju-uI j\ xtml 2)1 (^2j^l ^j^2u-oJI 
jlkj ^_Lc 4xLuaJI CjLj-^LLI ^-Lc Aojjlj ^2 JI 

LF* ^ 3^- 

IjA 4 ju_<j 2 jLjjl <s22i2l 2)1 2>^ 

.^_2aJI ^j-9 4jUU_<j 2 jliJI 


(*) 




JJL. 


I ^12 jLjl! 4 A^>111 CiWI _ jG 


jJb Lo^ <4_2 Jjl4-o j <JI^_2uG 2 x> j 4^^ 


£jLgJIj . j \^ aVi^I 2 )-° 1^21^2=2 j2£. JL^JI 

CjjjI-^G ^jJIj <4_lGsjjJlII _I 4jJj*2I 

(j/Vi cT\ 2)1 <— < 4_>j 2"s.LI »—J^)l ^2JI 4 _L^j>c 


2)JJj!^J| Jlni^l ^212 2)-C 4 jlO^ 1 ^ \g 6 J-2^.1 jJI 

^2 2)^^l l>° 2ac cjI2lcj 2)—2 2/^ 

^2 Jjjiiil ^Jj-ojJI I_1 jlLl3LJJ .A^.IjJI A^jJI 

0 I 2 IHJI CjL^jI ^2j LuuajJjiS 4 _»_cL^. 

. 42 L 22 JI 6 JA ^jljlLG 4jl2jl\ VLjlo ((4jlLL*JI 
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SILdLa eiLJI qa 4jjjSJU ji\ 

4\^ tnll <Ll1L-uJI Clla^-»L» 

aaluZ) jli. o^i ( C0 3 2 ') 
/ .Lg-l^iLk (j^ el^JI jaj Laaafi. j^jjSJI 
1jB v ^LJLcoJI ota^jSJI oL.^1 jldJj 

(H + ) Cilaijj'U la_ujj . r.ll 

^aa_»^ ^3/it, I (H 2 O) ^LLI cjllij^. (j^ <Lu^l 
4xA^LaJI CjLjC ila^al JtliaJI IjJ) fjA 
(OH ) -\^ * *j * .(HC0 3 ) 
j-u-uSl ^Li CiLL>j^-> pU.1 CiLu/^. J!ilcl j-i 2 ut l 

■4 . LAal <LAaLa. CsLa^_ jjS jjAjZJi 


[ 4 JVI j\.UW\V 


j*a £-I^JI 4_dsbdl cjLjliUI oLa-al j£j*a -Kh>A-a 

2 

jlfc ^oILa-i luaj 4Sa-u pia-Lj jjjj <UViilj filters ^_cil j-o 
<jL*JL» ^j-uljXI <>ja& ^luI’Vi bixaj . j^ajSJI j-lluSI 
^Jl J&j-u cua. j^■ «'■ 11 <LajLa. ^-11 4_IJ_u jrcxJjjXI dLia J-au-o-a 

^13 jit joLntfll L$-ii ^la t _ 5 _U( Cu-tJl ol^j^.1 

JJLJJ . (J&UJ^I ^ ^xJjjlJI ^lj-ll) £CJ>UjJkl -U^lSl 

^_U. «lal<La ^Jl aj^juj v, 4aKU) jXI £iijai jJu-aXI j^au <dJj 
(j^a joJI j*a jUdl 1j_u 4<L_aJI 


anas 




- j^jijSJI -Uj-uS| ^La jliu 





-i' I ^"'' i »u_> ^xjjjXI 1 4aK1"> 

.CD <>j.'v^ji t -\^ji 

JaJui M jjjJ OJOJU 
<L^VaLaJI 

uiLJYI sJja^LI 

CaLijajS ^Jl <L1j) Via 

• CD j^ajSJI O J xju SI ^la^ 

aa^-uVl ^La jit 
VJ)Via hi >h 1 j j^ajSJI 
^1 Cu.^. JaLuJ ^5-11 

.CD 3xLu^aJ| J^ljlLcoj 

pUI £-aaa-i 

.(D 


CARBON CAROUSEL (* 










































































J-al^JI JLojL^. 1 ^jl _II dsLxGl 

up ^ u-° f—fA ‘ J uP j—A 

(jl L-trO <» a ~N.J *| ^Jl ^j^L-OjLcI <i _!l 

^jA_Lo l_3t_i jjGIi L^j I . <AKlll ^xjljlSj die j 
J>ui^ I ^)Lc La^JJ I J\,\A< t n^) 

^U.jj— cul U^Glij <*lj_$JI ^ oj-^A-ll 

^j-^I^Lu <jjLLLLl^ .«l<-oLLI SjLLI ^j-o 

gJi_(Ju^p <aKj ^jl <_j) JjlII jla <*|^Jl 

<aKj Lai .6j_LSLJ-^ <Lx^UI 6jl_LL «0j_^Jl 


Jju-u^I (^Li ^)lc UU^-Aj iilllll 4 jlLqaJI 

<bjJlc _tills <Lx^lil SjLLI <j_a 

> Qjdajl (jLs <dl_15 £-aj .<jJLa^.VI A _LI^jlJI 

J-a C 3 \kn J_^ laC. J-iJ-i <0j_^Jl 

^Lc b * ^ 1 a ^ ^ 0 i tc^j 1 jll ^La^La 

i>-° did 

LaJLS g \ a11 y^>jr& ^-11 A _Jjlclj <j^j-a 

-UC ^LlJLj ^^jlJI ( j-a >AA J£) . Jaj 

^llli jl-C _a pLal jCj) 1 \\ A _j^Lj ‘Lsl^l^.l 

i 3 JVn ^jl _ls_i Ij-Aj Jji _cu^l 

<0aC l~n~s.il f-I^JI 


'JjLcu ^1 uli^ La 


^j-ll (J^lil J.A < Lulxaj^ ( (J-isI_LI 

6J_UjU Jj_cu^l ^ll jL*_J ■!=>_ujj-» 

^JjJ <Jj)^ HI) 6 jj^j <<j_oAj Ui-S^JI ^_3 

J_a_<_u^ I ^ll jlc j^A j-lu . <_ sJSj 

id °- 04 j—aJ *LU' (j—* 0*0^' 

^2^-1 ^LJsl 15 10_i 5ljll-a <<lil 

I <JjILiil ^LLI 6 ^j9j . a^-y-sjI ^ljl^l 


CjLt-^La_S t^jJjjill jlc jj^^j lU^LL^L ^LlLs 
CjL<-oLLI 1 jh Ul 9^ ^ «■ ^Alall CjVI 

.^j^.lji.1 CjIjLc. i S tkn ^_S 5J-aJLJu_al I 
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J J .<JjLcuj <jlL-<^ ^jLc^J CjL^UIj 


1 ^ 1 a » ^ p (j i_uJ <uL^J I ^ lc 1 ^ \ a < 11 \ L-J I 


jk^LI J . LaJjJ^I ^liaj jIJlII £_1A^1 (jl^-a 

J^LJI ^j-a ^1111 ^Lixnll l/-_aG ^_A 4 jlLx3l11 

(.5^1 ^-o^l <J^Jl^II ^j-a jLsJI ^j^Lt^laV 

PLANETARY PLAN (*) 
Wet Sorbent or Dry (**) 


'•SUlciUaa. 

## 

<L^jj ^ ^tilj^l 3Ia^ 

juMa 1 0 
5^SJI giru*i ^joL^Lnl 3J1 

.4-u^ajVI 

yUtsl 10 

3J^fl Ig-xaj-aJ JjaxiS I (ja 

LjOU j^VI Lls^_i p|^J| Sj^ljJI 
jjlusus jx- vOJjLJI oLiLxUYI jLlIx^I 
. 0^1 I 4 UI ^UaLi ^1 aslisJI 

^1^36 

l^xjj (j^Li j-u-aSl jLc (jA 

.LiJXUJ J^=JI ijA 

mmp5 

jlaSia jjUXI ^ ^uun-a. 

jlx 

y*3 >?■ ^ (j^^Ji xxuisi 

389 jVI ^JLu 


L-UJ ^_S 1 ^ a I J ^ x < 1 1 ^5v a ^ (^_^-l I L-LI x < 1 11 

6j3 ^ S * Pj ^11 _ ^xiLl 4 . Jllll 

(j^j^JI -U-<_u^ I j\ -C c j-a Qj-a-cu^l 

^LLI ^j_a 


j*--^ L5— 

X-XJ^ | 6^) j -» dJ Id^J (CO) 


ur ^- t3%fj H 2 J! "I—L^Gj H 2 0 

^QKu^l jli: ^1 (H 2 +C0) gill]I g^^il 
aAl. Jjx^i^II (j± _IIj xsynthesis gas 

(jj.3 jla ^j-aJt *\ x x 11 Jj3j ^I (jjiaj l \cA\ 

Jj^jJI l-JJj-xG IIjI ^—2 Ll^^G J-a^JI {ja 

Jj_cuLx_u <^J_tIl ^J&i J . dlG cu^UI X_JJj-tGsJ 

(jG_cu jla LlLsj_s| ^_S isLLJJ StlSOl 

Jl 'd} ^P ^ L^la 


J, J L 


^j-a glLlll ^LlLlx-^VI U^ - 1 J>JIJ 

^iLi jlc ^j-ssl_t-xGLal ^jLs <lj_J . I 

I ^j 5v a ^ di^VLi <^l^^_ll J> 1 x x i < N I 

CjL£ jll ^j-a <^lLJI CjIjI jULaVI (Jj» 2a ^ a \ 


J^l- <-uj ^1 ^jiaj A -clGj CxSjJI A 

Jj|J- cijU J^jajJI £j£. ‘U-GLsl cxj^fl 

^Jjjjtlll CLjLlLxC ^J_a ^| gljGG V <X3 l 1 x^a 

j*! JbApI j*! ^GJI ^k. J j x ^i^ll jk Jl jl 

.^^kJI 3 UJI 

^ Lc 1 x^> \ a I I I 4 jl 4 dl x < i La-a^ 

pp AA u' ^^ ulhA^ ^ 

\ a \ < s 11 1 ^ la 2 ^Jl <iLx^l ^j^.1 -L>Jj_<-L 

(A _lj) \Sa <1_sKT djljj (A _\laC dx$ _^1 U^ 

jL^rJ jjJu-oJI ^wrsJLfl . LlsIU <1_ jjL-xGLal j 

ja.^jJI 2-3 .^j < - UJL b ( — 11 ^ ^j-ol cxGLaVI 

" " ^ ?. 

^)lc ^j-a ^1^^"J)^ ^ 700 ^j-a U^ 1 ^ 

L^JL^Lcixa <^ 1-2 (jj^Jj^JI J \ x 1 1 \ 1 ^iLi 

^j)lx<ia^ <<_ 2 jC >—jLi <L^.I_<_u_a ^jLcuj 

<Cj_i_oJ 4 x-o^-X_a I 4 JI ^ I ^ >3 ^ I 

<£.jjjj ^_Aj <4 jljIjlII ^_2 ^)lla | <ju_u l_Ajd2 gjj 

A \ a*N 11 6 J-Aj .^Ij-A _Sj-a ^_2 

GLsjljI Jjljtl ^Jjjjill Jj _cu^l ^iLi j [C ( j-a 

CjLiVAI (A Lx^G-xIi j xtiC <j^Lj ^j-a d^-lLJI 

V d 2 j . L^_ culG <UlaAI (J^La. Id^lil 

( 2)1 La5> ( 1 ^) \ ^ cd>Icj-^jQ 4JV1 ,I^JI 

J! 

X(jL ^Jl ^-Cj_txi n d 2 gj_xd Al “G-LaC 
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^JJJJ_4-Ol!I CjI -JJJjSj (Jf -1 Ijj-4 _Ll 2^JI JjUl j\jJl 1*^11 j \A 

j\±. 4 \ o 1 < AI 4 \£& j^al i ^1 \ ^ j*i~ <_) jla 

4-1J^lLo jjJj^JI J J * n*N 1 

Ijj_NaHC0 3 2_ui^LaJI II 


uV-clal ^j^Jj .Lt-iji 4 jj1s ^_&j <^jlAJl 
.^j 4^VI oLc^lil ^j-2 4 ^_jI_Jjlo <jljLloj^ 
Ji cu^l jlc <L^.ljJ <j < Lj jilj 


<Jj) ^-1 ^ 4. jLs~i a L-J1 CjI _ jjjjSJI ^ja jj _ jj^JI 

(J-l l 4>*f -*■' a! L$^ - u£jj±A ^yJI 

I Jl\Aj ^_S L^jlS J-aAji_ juj\ ^1 <uu 

(1 \ 1 o C. ( j!^Jj . LI I j j Jl \ & J l— 1 j ^ .c< i 

. ^jly^ _Jlu VI J_s Cj\ \\aC- V 

cj-° clx>^j^-ll *(£y± <jl LcU 

^jla j | Cj Ij j_>j^ ^JJlj j ii-ao UJI Cj Lj jJjil I 

Jb=-%i 0 b_^j£JI <j-° a^j^' ja^I jli; 

Jb^4l ub -fj—^(Zi 

Cj LsJJ jil I ^ 11 5_i-OuO LJI Cj I ^J->J^-1 I j^> 

>* 

4_ajV-ll 4_S Li*aJ 1 jV ^.1 3 4 \ I C jn^i> I Ljj 

j-alil j-O jJJj^JI Jlui^ I ^lU jlc jJj^JLI 
. Jj3| 4_j 4laljLJjl Jjlj 

CjLa-^LU j_o ^j^.1 k_si_\ is~* I dll_1^j 

dljlbJJj^ j-O (Jj^jJI L^JlS jXJLA ^jJI 6 j —*\\ \U 

L^JlOJ i^jJLi _ ^JlILiJ 4 x^-ol^. CjI _ JJJjS ^-lj 

3-l^JuIjJI CjVjI—± tl ^ jJI lJ— li-oJI 


5jJI _cJI) anion exchange resins 3-ajj.uVI 

6 J g_3 <dLui cuV-^JLi 4_^_U Jill ^<JL^_Jill 

L$J < Jll^jj^JI _jIJJI) olj i a vl ^jJI 

^UJI ,UI J \ ^AVi L^_lc 4_CJ)\ > v^ ol_3 \ 

SELLING C0 2 (*) 
Carbon Engineering p) 
Global Thermostat (r) 


^jJI ^j-olil ^jLa <Jllil J \ \m ^ 1» ^ .4_SJL^bJLi 

4_s-cL^. ^_S <dlul£ .D> 4 _Lojlj _(_uu 

<6J-)J^JI IJ^JI a_UJ.Ju^ 4 ^j-Jj dllj 

^ JjJJ) A^ll Jj_ <_U^(Jjl _LJJ ^y& _io 

£C_&JLJ 4j^JlL-uV-» ^_ t-U (JAAS~) 

JjI _call dlij^J (jl .4^.jj-OJ A ^-11 

^jJJjill jlc -LaLuijI 6^ ^jl VI <4_l^_<_u 4 _jlLolC 

{jA 4J.2i.ljI 4_^jjJ Jj^S Jlui^JjJ^JL 

. 1 iwn'i 4 \x is~> j^slil 

iJl^L 4 jlL-oJI dil_t-^lll jLLoJj 

Jjj-i (^jJI j-oVI <4J_ Jjl^. 4jlL-oJI L^rwjh> 4 11 

jj_<-uS i ^JLi jLc. djlJ-jj-^. JaLujI ^_il j-c j-s 

V| .LlJ jVI Jjji_o Sjl— j j jaJ j-°j <^jjjj^JI 

djlj-^^i. ^ya 4_lL-oJI CiLt-^llI dl_ij-2iJ ji 

d^L^lil dJjj^J j-o J vJ^Jill 

<4^Jj_du 4 ajL^J 4_ujlxujo (J_oJLJj . 4_1jI _call 

^^jJJIj —Jsbdl on mi^ojjJI 

<4lLilli |_i^.jj^. a ^ ^_a I_ ^IL^jLj 

d^L^lil j-° jj-ij^-ll j\ i ^lU jLc j_sj^Ji 

. j A A ‘« A 1 L AaIj. ^ 1 1 

<jjL<_aJ|j 4 jlL-oJI d^L^UI Jjc J^JLs_s 

-i_u I ^ 6 taLC L^ -a^. (J C LLj ^ ic 

(j^Z-ll jlii -» L«j41 l 

£A j-^A^JI JcLaJjJ -4jjls CjL-oUI jslsLS-OJ 

<(Jill) Jjlj_ UJ ^ 1 X 4 . L^lc Ljj^-a jxil_cuVI 

lJijjJlII _i Jj-t-oJI Jji _Jjd-A JcLalLi 

(c^s3^ ^4J^-II I Jj) 11 jXJ_uLi 

±>—u£) ^ll jl£ 
ji Ijj_uiJI jl_aj) soda ash ij^usJI 


JLuuSl 

"'u^' 


(j ^TuU .1 jjjjSJI joluSI Jli, jl 
(j^jVI ^ ^ Lh° 

ji £ aIusj J-aLxS JLolxIouUJ 4jt_u yi 
ULsJI Qlfclu^Jl ^ 4^Jj1 SjLaS 
.IaLiH-uII j 


a^LJI oLi-LiKUl 

^ hTi II InXtA J^Lt ■ 
.ULsdl jl j \jhjJi\ 4_j jol j 4. Lh4'JI 

.4_»jUdl oLijjUkl Itl^uo ■ 

.^L^jJI 4.Vi"iV b \uiVi J-alt ■ 


4 ^ l -<t l oLitiKUl 

• CjIjLuxJI jjjjj cT'U.^V <LJjl 5jLa ■ 
^111 ubijIaAJI ^jl ja ^ 4_jHa 5jLa ■ 

jjj| ,-4 '.a, ,,\n Ujl 5 jLo ■ 

.OLijjj^JI 4 xxiLujI 














































[4-uiJI o 


(») 


A < ».V «& (JMJJ / ^u3jXI 

<-L2>.jJjLa* 4, \ l„At ^I^JI j^ j^JjAJI ±Luj£) ^La jit Vluil jl jj^CxA, J) j \\X \ 

j_Ju V jl*JI j-oL/Vifl) 4 -lLlxs .^1jJI I jib ^ j^aal V VJ <geoengineering 

,2U‘W^ 5jlaJi. 4. i\ 11 Olijla-a 4-»1 J^uJxij V l^-i'l La£ <ji>j^l -Ui ikJI QlvSuiLuj.il 

uli>,h ^Jl aerosols <UjI ^Jl oVMJlII £Ai j2 :4_l^,jJ^jjJI <Uxijl$JI ^ ju^l 4_dt La At 
jjl^jJb 6 ix w «i dJjSj jv Ji ilua-iS jjjlxui 2_ju_<xou_aJI 4juJjV| ^oL-clLoI LlUJJ ^aJI 
uij^u -Ka-^JJ fdauui J-JJ^aJI jj^lSJ jj-u 2 jls <dJj£j .4-u-ajVI jj£. ^bu-u^l 

l_La,jJj_uj c- lu\iS j_ i3lj j^jjSJI j_ua»S 1 ^_iLi jit (JaLaj jl jSLaa L ^1JI uJL^TtJI £u jxau 

I jib ja oaljJI u-uuti jaaJI ja j^ajSJI J u nSl ^Li jit ^oL-aliol jli <4iaLutiij -OlKa-^JJ 

^ ja-oaJI 4Aih-> (_£jJI jlxJI 


JjI ljj <_LjI dc>JI ^Jl 

<_j_ui% iajiaJI Jaj)« aAII jh 0 6j£. Cal j a^c) 

<aIL ( _jIWn 5 juLJI . (SjljaaJI <_2 uj J 

bjl^?- ‘csV^I <j— 4 _>A1 

^y2i l is~*\ .0*2 islJaJI j)_a ^j)-h La Juaj^-o £._Lu 

^jUI j- u . A 1 jli. j^o lJj f.bi>L£ 

<<JjIaaUj . <>L^^JI (j_o 1.1 

ju& I ^_jL ^Lc. 4 -lg^ 


<JJLJllll JjL_ 


1.1 ^Ll>*2 5aILJI clIL^ w ^ jya j-~y ^I 

6J^11 cjL^fjJI (j-^ to 

^JL*_» Ijjfcj .-LlAS 0.21 LlLu_UJ 

CJ^fVl 1 ^ ^jJI jl_sJI <_LO^ ^jl 

iiUsJI JjJ^j jya <-jLJI Cj LLsjlj^I jya jJU^> 

. IoJlI <_oj^UI 

2 _aLLJJ <jlLl3l11 a _ 4 Ki 11 £_Luj 

jji cu^i jLc- cj-^ ll^.1 j j^L l is~i'\ 

Cj— uj < IjVjJ 15 jj—ijUl 

J-c ^j-o jjLiJI I JJfc J_cut. ^LlKj jya J u*N i 


^JU. <-ii <^JL^JI c2ajJI —aj .J-cLlLI 


6J_A 


LlS 


1 o, L 


I_ & 


: JU^LJI <iKill f 

L^JLjLlx-^iJ L^ X l\ <aKj JjJLJ Cj I jJ I 
ajjj ^^LlLcu <aKj 
^ 2 5 1 


jLjjV < ^ Tn 
L)J& U* 


jV j j 200 j jj_ 


^ J-* 


»VI iil 




L 1 

j 4 Q K" 1 1 


£j>^f ^li; jli (jl= JU 

j<: ajuu wo <aKjJI 6j-& jj-o 

jjLc ^j^L-ojLoI cjVI ^-Liuu^l jLjjL ^_jj_ uj 

^)-o i ji i a < ,<: i l 


^j-3 <jl^.j-U oLj_>^flj .ions 2)_o 

CjLj_»^M LoLu < <laL jcJlaIjJI I 

j^C 4 / A1 <^ , ,.VI ^ I 4<J ^ ^ a <jJl_ ljjJI 

^ — , - a ^' 

2)U <lj-J .^JLiljJI -J <Jjl- LJJ Jj)l^^ 

^_S 6JjJsl <jJ 1_(_aJI CjL 2h° J)^>^ 

I 4jJL_u CjLj_»Lj L^jJjLua jj^aj JjJL^o 

<^ Tnll 2x3^2$ J-ojJlj 

<jJL_aJI CjLj_0 

.^-JLiljJI <jJj V\11 e-JL-aJI 

" $ 

((<jlLLl 1I CiLUlJI CjL-vj 1)) y^jr& j 

jjl aVij-IL .^^jJI 1 LuL^jj!S 1 jjIj 

JJ3 9- 

^_ml jJI I J_A {jA <_CJ)\A^il I 

^jUI jj , Ai ^ l jUj ^L^J 

4-JL-taJI l^_ai 

c^i ^ (C0 3 2 ) 4\^ > nil l 

^-jlIIjJI ^_1£. ^lil jlj>cLj < < a A ^ L^. cjL^jj!$ 
J-i_<_u^ I ^_aL ^_ml jJI 4 _<-s2lLoI La jj\ 

6-° oL^jj^ ^1 2_ml^JI 2x>ej^' 

^^L-ojLoL I JjLi ^JLiljJI C Laj\cj . JliJl-^ 

. <lljL 2x> j L^^ J \ a < i^ 1 ^_aL 
JAS _ ILLl^ _II ^UmJI S I_<a| 

J ajL^jJI -U^ \ \ ^ I't'ijA LIqjlL-ajI 

3 s ^ 

XA\J xtill ^1 6Jj 

L_^L-OlJ LxJLJLi t I ^jlit <liiLLsV (■] ^-11 

. ^-L. aL-A^a jl jj) <jljlA _II 

2)Lc. ej_Ljil ^_mljJI 2)L (A _^juuJLj 

g- A A i _II 2x3 ‘^ Jl (^5 

I wi^J J . Jjl LJJ ^Jl <LJ^l A A ^J £jliJI 

^lil jLtJ Jj_<j| jl J^.1 JjlS Ja_a A^ll 

fjA (J-oJLju_ujj - ljjj ^Aa ^La ^'k mil 

<L -^_Lilli _LujJJ Lai . ybyl^. 

JJJLJJ c L-^-a JjjVtll ^jA ^-IcVI 

2^ 2x3 ^^ jun^i 2>^ (.j^L-ojLc) ^Jl 

■ 2)^ a Vi II iijL^. jL3A -Li-L^ 

Ij^ji^j-Q —3 4 aIL Cj^VI 6j—A (_vHag s 
HjL JTjU^ ^Jl ^lj—^-11 <Llj-c JJi\ 

^L j)l-c. a A <L^.j-o imLJIj < ^ L^)ju_u^f I 




Not Geoengineering (*) 


iS <L> a A £-L-» j^jJI 2x3^J-»_ 

atmosphere ^^-jJI Ja_« aAII 2 ^ LL^- 


^1 
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. UjJ U L&Jj Jj_a Id .^jJI jUVI j-a ^jljulLJI 

6jJ isia < QJfl 11 I J^J (J-AAJU-al 1 jUJI jU IjU 

jl <jlUlAjJ 1 dUJ—coil jUa_> j^UdLaVI <jUj 


jUJI dU-a^ JjLLa ((^jjjj£ jLaljl)) _i ejJILaj 

** * *9 

.(jisjVI Ci^i Cul>j jl—^ <j* 

.All jLiJI <Llo$ i Q».Vt (jl_£ < 1 il^C .j 


du j^j^fI didi \ i jUVl 6d& 

j-a Uq J1 j j UJ | J | J jj uj I 6 J Uj j U ‘ ^ foj 


jjjj^J I jiui^ i U j Lc is** ^lLu-o I jj L&j Li I 

j£JJ . jUJI I J^J £j-l-U &jclJ jj- uj l_£_l£ 

^Jc £_!aj J UV I j-a I jJJ^ j I U-A 5J^_Joi I 

Jju_Ui ^U jlc jjU-Oua j-a 6jJJ^ d Ul i <i a 

j-oUdLal dl d^. j <_aUI jU tdlljJj . jjjjUll 
jiaj jUVI <id£> £_sl J-a JiC jcJI j-a jUJI I j_& 
.<JlUlAjJI (JjjUJI ^_S (J-CLsJI <J^JLaUjJ jlAJ jl 
jjL^c jijij—IJ <iU < Jl—a. <—j1 

^^JsLc (JU-a ^_lc Lg^JJjJJ (4 AjlU1JI A _sLLJI 

jLc ^j^U^iLal <jUjJ _j^JI SjjUJI jU 

J^UjU (JjlojlI j£>JI j-a jjjj^JI J \ 1 ii\ 1 ^-iU 
jUJI I JJfc ^Jc Idl_alcl dds. jji_ UJ Jj£j 

dJU_A jU i I_£jU_u Uj_lLI La^j .dJjl SjLa^ 


^Uj^JI J_ lUjJI j_j-a <_3jjJCa dl_jld 

< jlc — f-La £"l_ijj*^ A _iu jf\X II dMcldJIj 

^ULu-U^fl jl_C ^UljV l^-alj^Ji_cul a i 

Jj - u&] 

^1-ik^sl ^yJI '^Ai 

j-a^fl <5 jJLc iUUj^ A _slLa A \U« II <_jlloTij 

• 6-° £*ji 

J \ a n*S 1 (j-^U jLc jjLUU j-JjuJI j_aILujUu_uj 

jVI JUJI <Jc ^ I-a^ <^JI ^ cj^J^JI 

^Uk^i^l Jj^jJI JUlJU _cul 7Z \ iS~i \ j| ^Jl 

- ^9- ** ^ 

J jJI JjLa Cil_jUj CjjJ _U ulSj . I_ijU-ouL^I 

lt 1 ^ j^- dij^ J3^b 

jJjJ CiLU^-a _ Q ^-Cl^JsI jjjj^JI Jj_ uj£i 

J-aAJ j I j-^ U^JLaV I O V V j^-a_ij < & L_ I 


jlj tdUUjJI 6J-A ^.IdJLcuU jUJI jj^ 

9 

• jUJI L^JLa QJLili ^ylil I 4 SI j £-3l>U ^lAl 


COMPETING PROCESSES (*) 
Use It, Store It (**) 

^3 <(^_^a^y/ J^s A j < // Jo Jj// ^)l i^iX It til)) : jajl (^) 

• Jjjjl Ijji 


J IMI^I ^ULi J-axlcul 

9 


jUJI I j_A JS-i JaAj jl I_i \\ a i I jl_a 

JUlA <<jj^. ^Jl <jU-<il S<JCa^. I \'\\ a i (^Jl 

. <_^.jjLx,a 6JC. dl jUlL, 
<cLlx-£ 2 j JjLa <(dLcL ju-JI j-a djJI JU^_S 

Jji_uji^I ^U _(_uj j <_ijUJI ^1_ill 

^ U.J I < I J i a j (I Qa\ ij^ ^_S jj_fj^-l I 

J-aJLJ_ cuj La^ .dry ice ^JLJI gJUJI <cll^j 

dLcljjll ^_a Jju-^UJI J-OJ jjL^^jJ jUJI IdA 

jJlC ej_iJ-a^ I ' As \l JLaXJ_cul j*\a ij .<jLajJsl 

S' ^2 

J UlAj . d IJI jJ I djyi Jj I cu^ j I < (dJ-La 

JJjJj ‘jUJI Ij^J <LjlC Uu-JI jjU-Jsl j-a J_ils 

<-LKj jA j* _cJI ^_cuL_u^fl J-aUJI jU 

^U_i <b^jj-aVI 6da-lil dUVjJI . j"v xnll 

6 jLc jjjj^JI Jju-u^I ^U jlc j-a d^.1 jJI jUI 

J i jJ<-cJI I j_A j^Jj )V_$J 100 j-a jji^Li 

.iULJI jUUil ^ jVjj 300 ^ jl 200 ^1 
j-a ujli La j Ui! UJ I jj Aid I ,^-1 ^J 
<J-a ^ j^. j\-aG j_iaj < Ujj_<_u jLa jjjJ-a 30 


. Ifl.tC l nj^k3 ^jj| j^U-sajLaVI dVI aI~i a nl JJ 
dLcUu-Jl^ <5 _ ojjLa jlj _ juj I Jl_ JlA j 

J LaJui uj'd V Ui—a j_S jj j I jia_i < A u I dJ I 

jl Jcl jUjjUj jj— ^j^JI d- uj&\ ^iU jlc. 

jU_ oj^I jU <1_^Ilil (j-ial_couLaVI dVI 

L 5 "H ^Jjd ^jj-y<-u (^Jl j-a *21 < jA ^ u—<_u 

LadCj •jUJI dl-^-a jj-<_u ^Ujjl 

jjjjU) Jj-cu^l ^U jle jU j*-cu -U-ifJ 

100 La ^jJI < j-^U^JLa*^l dV I j-^ ^LJl 

jl jia_i jUJI j-sajU-Ju_ul jU ij \ \\ \ jVjJ 


^carbon credit jl^ojl OldK-oS ^Uj 

9 

jju-Ljj j Uj I d I d a it 11 JJj (JU La Laj 

jJUJI £ 6 J ijjj) jl j cu^L! j iajj 

d-aj . j-oU-OJua^l <1_ jUj j-aj jj__<_aJ jl 

jjjJLjJI dUju) did ^-t-AsLil jjJI dUjLSJLCU 

JUaju-<jV jjjj^JI Jj_ljji^I ^_jIj jlc Jj_uuu 

$ ' " " 

ls~1 i jUJI Ij_£-Sj LS —S 

jUJI j JtlAjJI j-a dj-a ^IjJiJu-uV j-ij^l d^J 


(* 




f.\ j^L 4illd CiLaiala ^j£j 
disjJ j 4ildl CiLuaUI L5 d OLdl 
(j-stualal 0^1 ^1 Jj-ojil 

t\ J^JI jjjjSJI J j nA \ ^Ij jit 

:djj JLd .Jji VU I j j j i . a U 


aiLoJI OL^UI 

oLj-jI» jSjaj LlxojJjS kola, 
:((dJddl OGUUI 


Asjxl jj 4_)U_iil Ll^jJ^ J^-XJ 
:«dJslxJI Cjldu jj ji-!l» 

^Ujj^ jadjj 


JUbjJI oLdlil 

i^^djJI jal^jji Jjlda 
jju-djjjA JjL^-j 


:«jjjJjSJI 4jgj‘u?i)) J JjlSJlS »lXod 
juaSJj JA Jjd-J 


Xerox PARC ju^jjjj djLi 

J-U-aSJ jJjJ) JjLxJ 


^ jjujjjuJI ^1 jdJI 4dldJI j(j t ■•> 

: eejiej 

(^dl (jdJI t j-u-djjjjfi Jjd-o 

: jjd, J JJ JfX_a 
^dl (jaKI) <jUnSJjJ^i Jjd-0 


AJ>tl 


/C/at/s S. Lackner 


* ‘ “s 1 1 oj 1 -v // , */< / ^</ 

<- LiJLOjJj^ ix-O L^. ^j-9 <UjluJI Af, ,, I <^ Hjy 

(J-S uAj*! Jtf** ijJ j*Ac LAj/jj&j 

^ <jJ^y> djLi< L£~. !$ > --<j < <dZd/ 
<((i±lLxJI ( _-./< /cT/ / ( ~. 1 /» j j .s ^ttitotj 

Jo j Zc / ^To / & Ziu 

ASA^-t-a-/^j-L2±yi dJU! <^yoyd> jZsj 
.Lands’End 
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6 j 11 L - a ^ jLIVI CjVI < j | 4 ^pultl 4 lUlJI 

2)1 ^Jl ialLs jjjlII 

dLlcuiljJI < Cj )\ L ^- JlS I^JVI 

5> 

4 .K _ tiiLIj . .UVJ 1 j-j £._\ ^ _ iJI 

2 )-^ ^ jLlL | J ^^ LLlaI ‘ 

55 J* 

jt ._ JuljJJ v frAryA Lajl £. jj^JI eLtl jliyj 

j\ _ c ^yd J _ L l d 1 J _ ALA 

6 jJla ^ jld £.| < JLoJUu_ul J J A a i j\ 1 

ts~i\ 1 4 _il J_i ^ La ^ aIaVI CjVI ^j-d 

I LcOdLcV I < J | ^SjLoJlJ . III I jJLXA 

^15 jlc 2 >* J - 2 aJj c - JjSla Lo 

‘ ** J A * A A A J I I jli - ^ 

3.6 ( J / Va^>UI L^lli < J 1 ( j ^- i^Lo 6 j a^C 

0-5 jl jq^a jj — cu^i jlc 

< c 2 ajJI jJj -^-5 < 0^1 I jlj • 2 x 3 ^ 

Lloj_a 10 ^ II 4.1 VI <1 . La 6 jl _ ij 

£ C _ JU-<aJi _ lxl 3 ^ J _ Ax 1 l 3 | CjLa -^ Lc «_ Y 1 Wa a I j _ 

jun^i ^_ aLa 2 >^ isS s A L^iV 1 

‘ uif^l u* * 1^1 ^^ 

^jlLaJI jj^jjJI jUjjl <£.J _ UJ (_ yj£-l J-&J 

CiWI JJ £. jJ _ JJ .^LaJI Ci _ Sjl u_ s 

VI . IjojS CA-fXo 10 l ^ JLoJLA juj\ _ jlsII 

Cj 1^)1 Wiill J)VI — < - < J-ll ^- ll*-ll ^tuVI I 

. Laj A a 71 ^- 1 a -» 4 a jlL ^ 11 Jill | CjLjjX. j 

Jji cu^l jLc ^Lualol 4 Ll^j Jjl 

j .^.1 ^ J | _ Lall jVjj 200 lx 9 

6 J-A Cj ^) 1 . xi > 131^9 . 6 ^ jla ^ 4 _ aJ^»j 1 4 -*I iAxII 

j - julx -^ jlI I Cj LjlI^jlcj Cj Ij I _ CUL & ^_Sj 4 j UlJ I 

< 1 xA \^^>.*1 ( j ^ 0 ^ 4 4 K i 11 6 j _ A (jLa 4 _ jjLl 3 l 1 I 

IjVjj 30 ^\\ ( j _> j ) 1 ^ 3 llj ( 2 .^ \ 1 L > ^ I ^- oju _ uV Lj 

jl jil 4 aKj ^ An nj A Vi i J < J ^.1 jJI 

^jJI LXS^ ' li> ^JaHJI tilt JiC - j . 42 LLJI j 

f- LaI ^ j-ijjLjJI jje _ uj 4 jLaL - is | pwj 

25 j-& 4 jlc 4 _ sJaLjJI CjLaLsjlaVI _ (-OjLcI 

^ ji .1 4 _ s _ SJ _) ^jl ^ i ^ l < III _ <-u 


Ijj ^^-i-Llil j- <J* i-3j—^,>11 

■ .^^l.jVI Ljl^ UJJ-A-OlA 


Global Cooling (*) 


JajJI Jll_1-uj CjLaIaa jt_\A^al (jl ^_1| 

_cut ij\ \\\ 4jJL*_s 4iiklll 

oljl \ A <>1 1 0_aj_AJLA Jj5v a \ ^-I^^JI ^2x5-0^^ 

j—=^l^4b cjIj-JiUJIj 
J l V A i 1^ 1 jLc 4_alLui JlLcaJI J_^jJI uJJjj^cs 
^_S 4_ol^_o J-Jlo^Ja 1 4,A S'lX£\~S ^jJI 

J-L3LJ (( I ^V.-y s J \* \)) Ijl \Cj . I SjjJLJ ^j^Lol 

ajijjVI ( _ s -L*-a. Jl—sJI jJlj jjc. 

j j a i >*s i (^iLi jj_ ajjiSi 

J^aaJI yu Sjli ^aJI 

JLillVIj dlj^jJI 4_ul^-cl 4J jc-jula Lo-c ^^xi^-l IJ 

^JpLOJj . £ Jl l* i CjULcjla ^jlajIj ^ J-O 

aAx i i ^jj^JI ^I^JI CjI_ 

^ lo x"s (J I L^LulOJ L^JjUJ I JJZ I 

^llj jLc. _ JlJlA Lo Jl\c 1 a A 1J-3LJ LJI jl ctll 

gll (^jJI 3~^3 ^s3^" l>° (j^^^-ll J \ a< i*s 1 

I jLsJI I J_A CjLaLsUla) ^j-O I_cxiLcliI 

^j-O 4-AJLSLXi 4 4JI^)I Lax^jI ^J\ a ij .4jJLo _ulll 

. JJ^JI ^_S jlkll (jl JjlS jLsJI I j_A CaLaLsulaI 

LlLu-uj j )LLl <Jllll Jjla_ uj <^jLa _txJLs 

^Lc ^j-° Lxl 3 100 a< 1 1 6J-o (J^LL 

6 (J^Lax^Jlg) I jLs .^j^^J^-ll aXu-ajS| 
^jiyA ^1 J—jlS <>I^JI 2)-° jLxll 2)—a 4—j^ll 
jjjj 2;^ ^LuicuVI ^-ixxa-Ll 2>° 6jL u-<jJI 

(^jjl V ^neutral ((^jLl^,» SjLa—<-JI 6la 

C5^ Ijl9 j 

4AAjLj ( J-£sl-A-ol-oVI oVl jijJJ 

JjJ^j CjL iyyo 2x^ 4^1 LJI CjLLsjlaVI t ^ n 1 

^jJIj < L^_jlo 4_oaJjL!I I_Axaj) ( g.Lj^11 

< L^-SjlIIIjJ 4ju_uLlc JjL-UJJ L&j \^ ^3 (—ia A^i \ 
i^j-i-Aj-o S JaaaJI JJ)LLyyll LaxIljI dllj^j 

^_SlSjjLa 2)1 ^—*-» -(-oil • 2)—^J^-311 

u* -if—jjjb jLc- Jf^jj -ib.Jjl 

6kJJ^ 0 li i La^lJlcVI uJ V1 (J 1 I a <iL >?JI 

I4\ ^j\ LAj! _5Lo.a cjWI 

CjLaLsjlaVI ^j^L-ojLcL ^Ls_S jAjuuj L^_aI ^ I 
.2)L*JI Ij_a 2>a 4-g_ajjL!I 

j j2L _ a < 4 4 Kl 11 ^ _II 4_al A AI 
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10/9 jljjxJI 26 jlaJll 

2010 juiku-uc.) /j' A ~'y “ 


f^\ 


' jla-ijJI » 


/ 

JJJ 


£ JxAj Lul 4jjUb ^jJ!IIJjJ (j!<(^jljld ’Ch> (jh 

. l^jj.xAJLi i j-ujj Jj-4 LjJb (jLuz./ dJJj JjlAj CxjI^\ jjj (jLdAJ! /j/>J 


. I j-A Ifl 1 AC p I Jj jGJ Jj^-j 

l <2> J, j!jl^ .Ch> £juuj 1800 ^lc ^_a 

Cixij CjIjIjJlA) ^51-^G Ljjj I ^ <^_iLula 
^jGajVI (J“° £TJjGJI L5^i ^j'^1 <j-Gj^I <jl JjJ 
jl JjjJI Cu^^a. Ijli ! JgA urn 1 iJ~\ \ I j_A jt^j 
jl jrCLa.ljJI jAa i ^Gjl JJj SLa j>^-> <j—o 

9 

jAG. l^Gl _1^. CjIjIjJlA^M j . ink's jljjjJI 

As <^b \» g— 

^_jl<jLij^JI ^jjLaGj _uAjj oJ^j 

oj^Aai jGj <Jlj-<_aJI Ij_a 

^L*_a j_a jGj^fl jl j_*j jJjJ_ uj j I 2008 ^ 

. jl jAGJI dljJ-cuJ JjU Jj 

^UlII J^Ij^JI 

j-ol jAGAI jj—<_*jGj jl < ( jjjjIj> j—jalcl 

6j-Jlu ^£jJI jjl^.^ 1 <blji^ ^_3 *Ly lo£ <JjjL*_o 

"3 ~ $ 

Jjlaj <JLjJI jjil)) ^LoLa. 1881 _c 

Lj\c <gG 1 < (r) « L^jI jlc <_ ls! j_o jljjjJI 

^cAa-uuJI ^Aj jGj^M jljjj £"lj—:aA JjLa. 

Lyl_G> J^J--vj a_I CjIjIjGaVI OJ J_: 


O* ^ IjfV 1 V—fJ jA 

AaJ JlL jaJ <<j_ A jL)l'-* > jUj -cAjJ_<-aJI dlJj 

•<J^j c^j^j'j cC a^jjJLj 
jjjJI (JjMjJI j-c Ibl^ Jjjj jA^.jjJI u! 
LojjlL I_AjIGjV jljjjJI j. _o^a. I j_2jILy 1 

jjji_ tuu&A jjjJI j-o Lo_Aj <dlLo_Jj-t^aJ 

** ^ * 

^ - uA\ &J-OJ . ^Jjla J—C 


<LJb£ .K> 

( uLaJI ^Ac jj —<_uj J J jl S jl CjJ—^ I j| 

£.\X a IUJ j-^yjdl jGc I Jjjjla 3-iVj 
t Q'Vwn.a jxjjLLc jl j \^>. ^jC jJlG lG I I 

6jljJ3 ^_a (JjALco Jj^GlJL jIjIG <dJlGL ajJ) 

^■5L>j_o I L_u_G CjJ- t-oJI J J A^a ^ jl (^1 An Vi 

<jlu jliil oI gI jaryJI j^.1 ^1 <jj jl alligator 
f IJ-A 2>° ^ ^LsJaGa 

A'\(jl jjjU £-aL^» jLcojI ^ L^g[ 

ejl JjG. 1 I j_IGI JJ jl J_jjJI ^ _JUiLa. j| 

<6jj^—cu_o j L^jj-y-y j-^ ^JjGJJ j) JjjJI 

. jjLoo-uVl J XJLt^l Lo iJJlL L^JUJj ^ ^2^-OJLa 
<5_>jjJI < >Uil\ 1 is~iC- jj_ ljJjJLJ <^j 1 <f-J 

<<^Ja _ujui (4jjjJCa) 4jjls <L3uLlSj ^xj 

*Jh fjGj^fl jjl£. <1_jjLyJI oL»J-»jJI (JjjojlJ 

jl JjjJI JJ \1a jGj^fl ^ui ^\\_ jjG dlljJ (JjlS 

12 L^jlaJ £_Ll> JJ 6jjIj ^_a 6jJU^JI 

. <LuJ jj^-l I 1 is~i* 11 (Jj^. I jG-a 

jljjjJI ^_ajG Ijll : LjlA (JIj_ 

"GGsj^-o jl- fA\ Jt-<-Gj ^ jGjVI jcJa-cu 

j-OJ < l^Gl J£-1 (JjlJ ( jA (J-GLa-o jjjI jlj'i 1 ^_ujlG| 
^JjyVI jl iGJ jJ-u S^jaIsJI jJUaLa. ^^ \a aG> 

j-c jGU J_uGj-o joj^fl jl jjjJ 

jlc GjlJI ^j 1 ai ac j _xIG jl — cjljlj11 

jl^ l-ujJ jjjj ljA|j . jjLjjjJL —cuLii^l 
j_ojy ^Ij-A JjlJ j_o Loj_oC j_u>ai j_o^fl 1 j_a 


WORM CHARMERS (*) 
f Into the Forest (**) 

j«^LiiJI)) ll& l-Jj^ grunting worm grunter (^) 

(_^GI CjJ- uaJI IaA j j) j .<aG Jo j_>J.GI Cj j .^I 

. Jtmi 1 ^ 9 t<~> \ <Aj^LaJL jljjj ^jJLoG <jJjau 

"The Formation "of Vegetable Mould through the Action of (X) 
Worms with Observation of Their Habits" 


CjIjIjGaVI ^-JjJLJ jGj^I jljjj jb ^.jxLJI 
jjaG ^jjGJ I ^J ^j_ujjlJ jlaui JaJ LuG l^G I ^A^- 
jt-jLuG (jGJI h jlll ^J jjiJI <_ji1 jcAa-uJI 
t Lg AGa.V t JU. <_>i ^jAcj .^liL <julujlo 

jGj^fl jl JjJ <jJjJl!I j Jail (JjiaJfc Jxj 

** ^ 0 " 

^_a Ci5K—UJ <L_G-uajJI —k. U-Lajj 


fLjJsULA 

JxaJ 3-iuijVI jl ■ 

(jGjVI jl J-»J £$%LU (jGtXJ 
.^Jru<JI jaJ jjLxoj 
jx-ala. L&jGIud 5jAlis 
. JLaj-u^fl ^ jxb 

jjjGlj <j^iJ^ - Ch > CJ^ 1 ■ 
diA jGjVI jl^J jl 
jljJLa, l^JI OljljlA^fl 
LflSl ^1 c 


<j^$jl d> jl ojGLLII Cij^ls) 
JjjJI jlj lia-a jU 
O^Ji I jl^ J jl _ (jGjlxXI 

jaj^Lun OljljLA^fl j< <i^‘i 
■ Kiy/i j5J jsJ - jbXI 
jbJjAf A jiViiLu jyj^j 
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,dlou_uVl <LxoLa. <jLlj .A> AO u nil 



Kenneth Catania 


<__> i <s~ic y/ i*Jc (j-^ u 

^*Cl )J (jL-oJ LljjjAdld Zx-aLz. J-o 
jAj-btJ/^ ullls djLLo jLLljjJ 
^-3 4jU*j/ J-&J .cMjjjU <JUiLs^j 
j-A» lZj LujU!^ j-3 u ^M! 

lJjjV! o/j ^IMJI 4\« t A~i« (((SjLlxJI 


cj/^J 


MU 


SjJU jU jJj . fiIjjMI jdAJI 
<Mj-& Sjj u j its~>c. y/ ^j^yjuj ^Jc ^3 

1 !dj-Lu pJc Herrick 

ilLajj (41 < aljjJI Searie < < a 4 i c^j 
u^JH ■2006f.U jjj! JL 

.JLrJ! Jl L-aJJ SLlMI 


J ijdil (a _i-cdj^fl cjljlj_ JlAVI Jjl^ _col] 

dllj Sjjill CjloJodJI (jdl jo) J Jjo ^J-o 
.AAldd-o £_cdlj_o ^_a Lfldj aVij LclaJL.11 


jJJ <Lxoj_co 3-° (jljjjJI cJjo dJj 

IJ-A (jli! <^j^d l^dlo 6JjJ t ^A^Vi (jl &j-o j[^ 

A^j_a. Cul^ JJj . CjI J-1L> co_cold!) JoJjJI j_A 

j!tl~v ^ja cO jj_A AjlLoC £_o jm 6 j^LJI ^jl JjjJI 
A1^_AjLo I ^ *1* U A^jdjVI (jlaL> (jC. ^-CLlld 

&JoJ^. ja qC. (ili n 3I JojJI Cul^ La JjlC 

.jllol <JLxAi &Jjiolo ^_ 1 c L^jlS ji.d 
cJ I do jj_o ^jldJ jxnC jod JJJOj 


Sjolc jAaJl 6 A$oaJJ Ifriofl-o ^jl JjjJI 

JVj CoJj I 3j-*d cuo JJ j lod I j_Aj < djdJ I 

6jJl\J 1 J . Al_al^ AcLcjj J&\ ^ j xi'iC 

6 J-JJ-^JI djJj _o AjJLsJI 

<_(_u_sj^ ^Jsj jd l ^ xAa ^ o^-lj <ill_<-u 

j I i/^slxUI <jLo^jL 1I Jd 1 ^ \j <(J-alil 


^I^UI j] (JU xJl) LU^JI 

^j-o jd f J—o' L°^ 

<Lsl_CUJLJ Cj J-o_i i (_sL^. jl^ ^jd^Jo ^_a 

I xAljJI ^J- 0 - 3 • ( — A^J! Jj*-Ai 

JJLJJ _C JJ£. &Ll~VJ (^dj-i <1 

Lji Lu—cu ^jIa . l^-ik L^i_c 

. JjlaJI I Jl Lsij jl 

((jJlLJIj 6JjJ _II)) -LI_ ujl J JlI1 

JjlS ^_a CiJLS j xdLua t-jjj_1-0U 

Ul^^jxa ^IjjJI <ji j^aJI ^Jl —<-L 

jiiJIj — <jl^ dlk iajL-^-o ^IiAJ liijLa 


. aT ill ^iij-o^l ^^Jl J-A 5JLiJI 6AA ^-3 
^ j±}\ jjJij cScalopus aquaticus \aa\c ^^.JJ 
Wj ^j-o ^-c^sjil I j_A ^jdja i (^jJI 
((6^1111 Jo)) I i 1 a ^aajjlj (^dJI jjlHI] • I Jojjls 
aA")! JJj . I^^j^ij^I ^jA S±AA ^jl_caJ <o^f 

Vj£o_ lLVIoI 4olc ^Jj-t-£2j Jl^ ejlj^JI 

SjLj -(_aJI (j-o JJ ^j^-1 (jl Jodi <<—olLijJI 

^_Aj — ^jl jIaJI dj^-j cjLo^Lc cjj-aL-o 

3j^ ^j-^jo-sd — oljjdllJI j-o <xjjj-o oLaL^. 


^_a SjLu-aJLi ^Jj^O dXJJ ■ 6 J \all jJl£- <oIJl 1I 
dilj Jllol 3 -° 39 cJol^V a^L) <Jt aA i A _jklll 

3 !d-lAJl jAo CJd-Al_ lLj Jj < 6 joIaJI ^Id^^l 


As-Ulj-O j _uuJI J^LL IjoJ^JJ 

J-2i-J 3 I <-l V\.0 i < I JjMjJj 5 oV j 3"° (^OJ < VojO-O 

J^^O ^j^-CO 3Ucj^_o CA^jjJI 30J-A 

Ac LiJ ^Ajccoj-II 13-O-COJLJJ <cy Kll jc-ijlllLi 

" >! 

^-jjjuj <31 d-ojJ 1 ^_S-oL^ 3 l- < -‘ a - 0 - s J ^LatJaJI 

. I Jo jJI ^JColoiJ A*\ I r> 

JL^VI l^ljljoo <JL^_o 3I JojJI £-^J 

jJoo 3 ^ 3 J <6J-CcO-ll oWjJI (^dj_do CJJJL^. 

cJ IjljlSjlcoJ I j cjIjljlLcoJI ^_S < L^djjj Ci» I i L^dl 

yjSo_coVloi 4 olc a^j-coLLI 3j_a!I 3^ 

^OJ_cooj-co AslUIao £“jLL As_al jJI aAjljlIsjJI 

cOJ jl^O Acojlail 6J_A cjljo LoJoJLJ .6j-co!olo 

^jC ^Jjjjj. —coll ^.tlA <^^l___C^f Jo l.. A i J 

3IJojJI ^^-3 JaljjVI JLoicJ 3-° 5 -»l^JI 

Diplocardia L-tjjlSjJjj ^jjJI 3-0 Sjqq 5 L 1 I 
3-0 3IjojJI j <mississippiensis 

Jj-cOOiJI 3VI cO _lLdo <oUJI Jj J_J^-lj 


3^11 AjulLjJI Xj^o 


>C 5jlco Jtoj-A^d ^_lc 

cL^flol <olc J^-cooj 


6 J-A 3 1 do JJ .((jlAJl AjLcdajJ)) jl_ 3 lL^.V Jlo^fl 

_d l^J Ljjl^jlj jjj_jl^JI 3-0 <1 _jkill 

3 a 3 .cjljljd^^U L^doL^d_col ^_a AjjjLccoI 

jJoUI Lol iAalalLI ^_a aLlcoI 6 Jo] l^dj-S a _o 

^1 jdl <oJLo dJI l£oj -0 I ^j-a 3 ldojJI 3-0 

31 (^dso liAj . I-»jj(jl 3 ^ cd^Jl — <1 -OjIc 

Ll^Lu2lJ Ij^icj CiJjiad JJ lojjl^jJoJ 3 ) JoJ 

^o 3 -oj aAiLcII cjI _co jIaLI jjladJ coevolved 

.AjJUJI AjLiooJI L^_iLao^o cJjL-o <U* \ 

3^-Ocjj-llo Adloid_coVI _II CjI_JJJ 

AjlLosJ 3 ld_iJ-ll AjLaJI _col Aldu-y^Us <Jajj> 

Lc^jlII diljo <(^jlS> 3 ^ dU .A*oil! ^.o^ll 
JJoa. I ColS t 1 JoJ_l I ^ o < ( - £jdjl> co—^l^J 
jxiso 6 Jj J JS ALo ^jJI 3 Hi) 5oldL*-» 

Id_dcAj < 6 JjJ J-^-l ‘—' 9 A ^ lojdcj J\4 iss 

6 j And\l I fdlc^l J JC Idoljj IdJj^. Idjkd 3^- 

0 >! 

jiaJ 3 IJojJI cjJj—^ did .<^jlS> Jj^ 
.^jlA J^. Ijla 12 jjA% 

A UjjjO J-3L0 3^d-»dJI dl-Jj^ 

^-cdjl ^ Lo_COLO Sj^ 1 CO-O Jod_col I_o^ 

lj, $y) ^ _Aj Ageophones O 


41 


(2010) 10/9 f^ii\ 



































is* 

<<JL»j .G> Jxo ^.trdU) CjLiYJ- ll 
LiK jJ&UaJI 

£^UI <j* o±>Ji\ <j\^ 

< Diplocardia mississippiensis 

^f~s.\\"u tin 3_ijdll 

(obdjj) OlJI^I 
L-^oc l5 -Lc iuj-li 3*h3 dJj_» 
.(Jd^y/^J) a_»^Lll ^ 

ILaic. cd-IJdl £-<-dJ jdj 
^J) Sjjj £-<-d>^o JS 

l^ba 12 4-SLuu.a ii^^J^yi 

. L-<2L*J| (JXI£-<-d 


.dlji 

id\* 
^JiJI 


<ijj_»_o CuH L^l I 

oL^. Idl_s 


“ ‘O' 


6j— o 

LT^ 

li <JjLo_o 4j^jl 1I ^_s 6ji^ *1_mi 

^-S-Lk^JI ^jl£-!L^j jaJ .^jl J_)jj| £-oH. 4_ 

I#* ^L^ii ^jjj^Lod _<Ju d 1 'X 4 0 \ 1 i ^ a 

<<ulL>jJI Vj^a_ llVLi 4a l£ ^IjJlII j-o^. 

I a A o d^^i ^UlSj_llJI ^jljJLkJI 6j_ a cj^j 


£_o£ 


‘ L 5 “ 


iXili ^ Cj-° 


^JjiJIa 


U <jl-3ia_cuVIJ jJU-oJI ^jS*iX\S ^ _1 ~S-111 

dU^-ai ( (Jj) ^ ^ 'XJ dila^ij) \^ 11 

^aJI jJl^JI dil \\t\C. ^j_o jdi (Jjl^-cuj <j-o 
<a-^LJI <_sj_JI ^jl jliJI dd-c. l^_i ^1_£ 

daiHj .<J,jlJI ^jj^l ^_Aj Ujaj) a.^3j c- I d-S-ll 

L-uL-ulij — ^jl jJLLJI L^ad^l ^i_ll 

3/a-oLoVI L_£jL£jia jod^Ji_<_ul CuH I_oj\c, 

— ^jIuLujl^JI dlL u-Vj £_jlLl£1 (jf \ajiJI 

4jU-<la 4iL_<jLO •—£ls)j lllj ^adl J 

6d-A 6ji Ijjd oiL^culJI dij^ill dij . jla_o I 
jai^ Jjl-S Jii.1 JjlS CjI Jjjd J—A£- 

200 ^1 80 CA^) 


( ^j|jjdiJ aioLSJI 

Cj IJ-A Lull I 6 J-A ^ jL-Ol^JLcoI J_oj 

^JLO LJ L-2sI I JI CjL^L_U di-oil <^JL&J 

I ^jl ^_n^xn (dxJL^. O_ lia J-^lJ 

^jij <^jljjjJIj j_L^JI ij ^j iljLiIl di^_ cLalII 

.L^l jjd^j Lijd^.1 ^ij <jjjjJl!L I—Ajja-xsi 
W dxoi ^ ^jj-^l cUi 

L_ijLt-OJ J££ .Jaju-uj jLl^L <J£jj> ^jL^. 

dilj diLI ajJL oJ-L oa jJj LjLijJ ^jl 

W ij^k di^ _(—(jlo I d£ dvoS ^1 Lo^ <^jl JjjJI 

L»_a (j^uj jl! I 4-cj Ho ^Jaa a ajj ^is . jJHj 

dliJI J_idid^J i_ij_i_u Lo ^ 

^jld-idJI di-Cjds <dil_iLilli ^_s HoajLo 

Undercover Predator (*) 
Full Worm Speed (**) 

< L-^iU JJ L-^jj-dd <6 Li^_o o «in 1 d I did] I (jl ^-51 J-ll (^) 

{Az-uj 

dljaaJI oLl^J (£j* <^ll j-& habitat (Jj^i.1 (') 

.AjuAA\ 


(2010) 10/9 ?£%\ 


^“liLoiaL oj£j LaL»| llilj>o 

.^IjVI ^cJau_uJ L^Jjl-cuj di 1^)Lu_aJI 1 ^ *i^d A 

diljLi_(_oJI 1 ^ \If- jijiaJI 6d-A ^_bjt-oj 

jXJ ^h°J t^ju-uli Lojlo L^jujj Llojj 

I vly 1 1 2)^^ • 1 d 1 ^ L^_jl£ ^1 1 iLd ^ 

Ut_-il^jjj J-JlLuu-uj Lo £Jlo^. (J-S-li 
(jijii I ^ ^j) .^1 L>^^U 1 ^ * -^j ) 9 ^-Li_ ujJI 

2>o <loj jcJau_u ^lll ^jldddJI 

. ^ I dl> <1^ ^ 11 ejj^i di^J \ 11 


w^U^JI ^ jxi jl^Ld 

jji^l <jlo^ dL^il (di^JL^.1 dlJ 

j-^|j2j| ^d-o iij_S-L IdJd^J 

< Jifj G> dxll dij .SdjdJIj dllJI 

£_t-llj-o ^Ijj cjI^jJI <j1 

I .A _)Lsl1I ^L^jI ji—Adl^cl 

HLcull ^Lij j^IjlII dLL ^ J-o d-id^JLi 
j-iladu_ul <c jldliJI 1 3"^ L^jlo j 

j-o ^^A-i H^LsJI (jC. 6dA^ ^I (jl 

dh°J ^-u^)l-ll ^jldilJI ^jldJdJI J--ox^. 

Ci 4^"\. diJ . dJ> A n\l | ^Jl^l dill (_gJ-A 

<^jld-idJI £_o^J 4 0hy A ^_(_2al^_o <_ uLoj 

^jljI Jj a L^jlo J[^ tjldlii. 

^JJJ^J-C ^_i-la^_o H Leal I Jau_u^JLO ^j| did^J 

VI dirw J (jld-idJI J-cU. dj_o£- 

Ijjui^ j a^£ I 5iLcu-o iJad-S Ijlo xtiC 

^j| <_ojI jd-ll diji *-4j I I _\5 La J .<JL*_ijJ Lo-o 

.^jldllJLi V J \ \ aV.VLI iile 

s^ld-UJI di—L 1 ^ Kg Sd^d ^.^ 42>— 

^j-O <jdl^> 4^)1 Id_^.1J I diA. ^jl did_J d_sJ 

(JdLxj Lo ^iJl di 4 ylojJl Vj)*\ \ aV.VLi <_ilc 
LdjHjiidJI ^jld—Jd 2)-° ^—‘-^ Cxx$ 
(JS (Sdjd jl <I—40 

<d^ljJI dllJI JSi-» Id5L&j _(-UI Sdi 

U jLjl£ 15 <<ji _oullil L_ijjllll <131 j ld| 

7000 Lojj jl <<3_ 4_4jJI ^_i ^jld-idJI 2> _ o 

^jl £c_a^!IjJI 2)- 0 - 3 <—iol^o Idjd 

<_il_i ^IdiHJI t—Lji Lu_4_u ^jld-idJI (^dJ 


LgJ ^-ilnll 6d-A i ii_^. .<1^0-0 <_iijJs 

jJ <<2>i(^1 <JU-4illLi J^C ^jJt_0 
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Scalopus) lid ja\ ^yJj jJLk 
jLaoUVI old j!b [aquaticus 
<jJLaJI J IJULxo LiiSLj 

CjljljdAl <4dtij1 jiua ^Lul 
jxila. j*) ^jVI 
JjLagd ^1 (Diplocardia 

j-xxJI I j|jdJI jljujJI 

.3_ijdJI ^Kui ^1 1 (] ^ Jj ^ 4 (jxiijddJJ 
oLuj ijulo jl LiLdl jSJIj 

J.U^> ^Jlis ^JLoLa. L$_io - 
*■ o -v M ,, << ^ j^i cJLali.iVI 

- A£j jJI <bliJI 

Lg-i.i^di ,^111 (CjbjjjJI) OljljlAVI 
jljujJI £jldJ jl.iJAJI 

.<bjjJI fdouLU 


djl jlouMJ £-2al jC3 
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of the Social Behavior of Birds. 
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No. 8, pages 8-12; August 1989. 

Worm Grunting, Fiddling, and 
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^jlj) 11 (jdajjL&j <jjjLjuu-oJ I lg_A ^_a_a • 

1 t G—^11 


cCK Uli .6 Jjlc^. _(_ol idLJI ^_A 

Jljia <ljl^lj _jJ ^jxijLoj _LaJI 

^jl <Jl _collLi <Al _coll 

Sjli^lAL (j<<Logic jc-Lj _uJI AajLa 

j-o^l ‘d-LlJl Lfrjgrv-i ^^lll dit (JajlS ( ja 

LoJlia i^TkJl <li_coll _ Xju^J (jl ^Jl 

L_<LLoJ (jl <dJLo_CuVI J 1 1 

^JLsJ Jj -cu .J^\ j£Lo ^jllo 

^ic ^jLJI L^jLI 

4^JjJ| J <jl -L—(jl <<(J —^>11 .N> 

^IdjgJI jJgj ^ ^jVI LlAj herring gulls 

^dlJj JAJ C J—oj . jcla coll < 3-11 

pjjjjia ^ <^Lo_sjl^ J> l_Lcc5ij 

^I 1 3ulS CjLLuLoj-L a_ 

o^jVI -LulU wood turtles 4 _jUUI 

( Lo_a^L^ ^LLLsJI -JLdl <0^_uj f -1 a he 


L dlL 1 LiHuj 1 

^-^j] < u^ a A9^ > o\ J_ 1 .(jlglaJI <jgdl 

<_>Ijl1| <. ^.-s.^Luj ^j| gi pgjjjla ^lLalj-o 

9- " 

Jz grunting «£Li<Sl!I» <-Li^La ^.g^J_«_UJ dgjl^ 

jaJ ^g A <^lgjgJI g ju-^ 

.^jVI Llcu_uj <jj^jlU 
Sg^sJJ 1 g 1 gjtIL.LtI ^lljg I u» o Loglcj 
J Alii g-A-o < 1 —L^.j jli-1 g—3 la I g^jjls ^—1| 

Ajgjgca. <_ slL^ < L jg_ij> jj-ll ^_d g_& I 

dlul^ g_igJI ^-Q-%. ALijii ^.gcaJi_ <_oj 

IgA .Sgc Ig^lc I_^_i ilAL-Ai Lo^JlLLc 

^jl. \ a xi gjll clfs Logic .^J 1 o iJlc lij_<-L 

g! clfs Igik jajcLa^f eg_Is<A jLsJI ljgli_o 

|g_ilc dlxi 1 n ao a. \ 1 1 gilg r~ 1 \ ^ <1 \ \L> < ^ I 

g^j .^.LjlLJI gilJJ a _iLiJI 

Lo_i 1 ^ dc C-i.I ^lll g_igcaJI <_S-Laja O-oLs 

(^g-» (jl^ Lo ^jLcj_c<jlS j J,^.xtdl <-Ju-uJ 
dg^jgl glj . gllJI ^Ls-La <jJ| ^Ll^.1 Lo-o 

:Acojl3ljJI ^jlgagJI dill! jlgs^l A>j^ m 

i gllJI <1_^j-caJ ^jl^L^-o {ja gji g_la 

■ . ^ a gllJ ^ Lie <jl^. j Lb ja I ^ flTi i 


•u 1 ^ LS^ (> 1! 

<jlo( jg I ilixi cj^LcLalll oglll dilg^ 

. IcLujI j AijllL Soj-Lil (j-llj^.^1 ^-S 
oLbLlI ^_a L^_aLll j-AAa ^jlgliJI dglL gLa 
Aijlll q _o (jlgjgJI dglL < A. 


ali^o 


lj jk ^ uj jl^l Igjb (^3 .jdblll ^_Lb 

dgll^ o* ^L>° _ajolaJI 

£ 

^ja Aza-jLl a LAo ^jjjjILo jgc ^j_o AijLb jll 

^_aj . (A»gjgJI ^ L^lcj_<_u ^ A^aaLj Ai^lll 

ysu^A I ^jlal I ^_a L lliI ALallo _ 2 a I 

L- 1 lj I ^jlgjgll cjj a <odii I j ^ o \ idjj o 

^jc di ^L i i gliJ iL^i-u-o L JA^ L^C Lu_u gj ^L a\ 
Li j Ll cj^-L I I g£j >j . Ajjll I ^_a 6 LL <j I gc 
(^_a Lai LgjLjJjgJI ^jlg—jg 
jc-Lu-u ^Jl AzajL jAjj AjILIJI A )- 0 ^lld L 
LIjI jgjuj . 1 ^lo A)ILlJI ujI jlal gle Aijlll 
^xhll JjlH VjIj _dVLI Lie ^ d)lifiJI i)\ 

j_oL 4_ig^aj ^gll eg j) <^ 1 1 L ^_cLou-u gjc ^U-oAi 
.^jLdraJl ^ io^k ^.1 L^L-o dlllA 
^ o' cjjjL Jjk <o^Jj 

SjLLI oljLa Lai_ <_oj ^jjjcal Lgle Ai^lll ^ja 

.ejjLraJ ^ xA i i (J-igcJl Jixnalll Id-A O^llal dll 

I j_doLo ^Lx 2 >jj ujjLalll dill _a I ddlLj 

^jl <ALal_ cxjUlj ^_A <Jj)l_cull I I d_A (j£. AiLza^L! 

jLAt Aij^ i a <\ _igej a oi^Lc cj i^jla j Li\ i 

( jlalj^a .1 ^IgjgJI AiLal cul Ij j-i^c 

3^ 6 ^ f—1 <Jlj-^VI dL_L —iLo 

300 ^j-o <o3L jl ^Lgjg jL—uJI 

aLa j . AcLu t j)^i gx-i dllgj <Sgjg 
ALiLu (^jca .1 CdLuljd £_0 1 gjL 2 a LaH <L^iUI 

dd lc Lu dJLJ ^La X <i 11 t jj-a \\ iia i L.jj_ 2 a Ct Lxti 

^IgjgJLa.^LLL <juu 1 lo Aijl ^_a ^LLJI ( ^a ajju^ 
JjVI J^LagJI ^a Laj^^. ^ J^Lil V 

^jl jJ I 4 I 0 jlil j_A Lo£ <4 ax^LaJl ej^ jlA ^ja 

rjkil Jaj)a x <i Ciljl jIa! L)^ LflLlcul ^"Llo 

jl ^Id-id-lI £_£xca 0 LL 0 C die ddd-^-i I_o^ jl 

. l^ildc (jc ^IgllJI doa-i 
^^ic L^o < ( y_uj j lg> jg^j 

6 Lo-cuI Lo Ax^J-Aaji _cu_i A)ll-»d-ll JJt-oLa-a .iiraJl 

jgjLil jcuG)) <i^^jg .R> Jjialll L^.jJj_u jiJL 
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JflafaUat 

!2U€>loom 


10/9 jljjxJI 26 jlaJll 

2010 jjjjSj /j_'" 






djSJI ^ (j^ai 

LlLj / ^_// ZilKJ! ^Lc < qLuul tK!^ juJuj 

LJjlII Lc lo i /SL^ ^-4 v 

. Z±u^j y/ SjSJI £ljjLj SuUuLy ZJj) ^jJjlI! Ijjb ^JAjj 


< L> uJjJ_is ,K> 


(—1-t i l^ h oJ^il <Jal"-v a |_cl^j| <Ji_ JujLI 

^_s j*l_ lLj ^jLa < I JlvAj .^ojlII 

J^J-LI Sj^JLo qIaJlU ^1 AoVl 1 <1113 
.<_aJli^c ^Lo£.| j\c <_aJjLiu> ^jjLs_o L^_jls 

oi^J <L *^ <( —a- 0 f-Cd' (_s—^-j 
< Lc J-~v I 6 Jju^. <_3jJi_c CjUjlUJI 6J-A ^.1-3 a c 

C^jlL> <_2jlLJI ^jLs J^24c Jjlc 

fLt (_ji <j£J • lj—*-! CiSj (jla* 

** yJ 

<3125211 ^JLc jo <—u-^jj <2002 

^ J£—liili (jJ*ll jJsj jji 

300JI ^_s .U» aAIIj SjIjxJI ceL^jj 

yj ** 

.^JlUI (_J^ ^ 1.. xV.J ^j»c ^gJ-Lu-aJl 

J a 11 I C-> Lou t ^ CJI dxS-i i 11 <dJ3 Cjlo^ 
postperovskite CulSLmJ^-^±11 
dynamics CjLxoLu j ^3 SjjlLc £j>j) ^pj_s 

^ , si 

a^I jJI 6JJ (jl dx>^.ljJI j3j . <_jijill 

OIjUj ^1 I lfwA JjJ (j^ajVI ^CLj (ji 

i - '^ -) cCj^l es^ *' J^aJI 

4^>11 Ja i^i \J S JJ ^ 11 JJU 

6^)1^-^. ^ 

jj^lj < \\ \^Ll>j (<a1^UI 

jis . JaLslj L°-° J-o^. ^j-2 

( IJdul^ _JJt_C ^ 

c^l^Jl U^I oljUJI ^4 j 

LoJ^J Cxi CUL^JjJ XJlL-U^jJ I (J-^ UJJ J . I J_A I 

_<—11 ilVis-ll (Ja-^JI <_>_ uj 

THE EARTH’S MISSING INGREDIENT (*) 
convection currents ()) 


Lf^ J — 6 ^=“" Ji —(3^1 J—“=>J 
tiLlj lj_JLa^L^ 12 ^—II —LVI 

cl Vsa's Ljlj I j . <Ji LJJ Jjj I V6j-i 

jil I I 1 ^ ijJa <jlj L-OlS <j^j-c LJ L^. 

^j£. ^)ILoj> 1<J_ ljj JJUlJ jJj 

(JL_uj| (2 )0^^ _ 

<jl^.LjJI ^Lo£.I ^j-11 ^)Lu_<jlc 

^L* c^3JI 13_^ up <<jl1cjl1 I 

<Ljlc)j3| (C.^3 I^jLcjJj^ 6380 ^ oc. ^ 1c. 

. <Ji LJJLO-dlll l ViCJ)- A^ ^ , \J. W lj JjLj| 

< 1930 ji.lc J.L L-^l xVnCl ja3 (^-2-3 

^JL^.1 jJI core cjlll l_s^jlj ^Ji_> 3>^J 

^ 1 j> ^ \ 4 11 L> cilj-i_ uj cj_ jljj cjlo *21 

. <jJIjJ^3 

lj)l A _ cAc. <cl_13 

Lc ^c. <-3^-£_lI 3h^ cLLa ^ ^ lc 

d 1 ( ^ \ 1 1 d \ \ 4 1 UjQ( d 4 in 4 d 4 4 4 4 | A <_S^jlj 

jj ****** 

< 1^ ui c _ *-^33 ^*1 i ' t ' , ^$ s J <_J-l 1 ^ ^ A ^ 

£*l Co j ij-^CLc cels \Jo 

JjAlj ^%85 j-~vj 

J-i-ooCi ^IlJl <JL^.jJj) \^. 11 Cejlj_ill <jolajJl 

<la_ cojlil <_SjlLJ1 63 -A Cjji vi . L^j_ <JjlS 

ojLcoI 


uJ^< 


L>° L>° v 


1_^_JLC Jij tjajmi \\«1,1 j CA^-^^1 J J 

oLaJl 2_JLCX^. ^_S < AO Vi Llj^j k \ 

^j-c J3l ceLxoi <3l_x^| c'—^-5 

allsJI 63-A C5J^^1 vj-^LlsJI 






<<LdlxJI isjiuAJI 1 

^L-uj 

dolcxJ d-u-aj^l 5jSJI 

jo£l ^jjusuj ((j ’j-uo j3sC 
.djliiS 

jjiaJI I jit) Jdo i 
jOjYI jl L5 ifc <3ljS 

J^LUJ d_LcLj_1J joSl 
j IS Lxc j_iCl jj| j^JI 

. UoLcu Si “\t \ 

uVI djljxaJI Jlaljl dfcLouo i 
olj&ll Cxc u I jU, jOj-oiC ^_U. 

LaS «L^j Cxcj ^111 dxjxxJL 
J^ku 4,4iS jAuaiC ^_Lc. JxLouO 

a^jSU J^JI 

(j-a jlxaJI Cu^i 4 Xj ijku 

.^aaUI oOjVI^J JlSliVI 
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(J-G ^ 1c L^iaUllI 5 _lujI 4 n^k 11 

(j-U oL^J-ll &J-& ^-L3LJ Lajldj . ^aJlsJI 

JaI . J I I ^J\ A \ ( <AljL2i^ J Ij-O 

^ 11a 11 Jj-L <jlU*JI dsi_ lujLaaI) d>^j^Jo 1 

f qIajlU ^j_o c_a!Gl» £“l_UJj ^j| 

&jAA> CjIaJJI 6J_& Jj J ^ At*. j^n 

6J-& (JjJJl^-IjJI JslJj ASj . oL^-jll <-Cj_t—u ^A 

^jJI jj)-s. x^ 11 5_ijl» ^A CjIjJUJlIj CjIj_SaJI 


CjL^jJ j iaj)» aAH ^Jl 

(jiaL> ^A IIAqJU t aK 

^jjlIIj .< qh^^ A^)H l_a1cl» 

Rock Bottom (*) 


a a &Ll^JI ^jJI j o^fl 

(j-G l^J 5-iLo^JI J_LSjJ (JiLL <_ CUuLjJ! 

SjLiajj . < \ a <i a An 11 j* IjjJI ^ 4_uj5lll <L*_Ju^M 

cjjI^—6^—*-* 6^ ‘(£j —=■' 

1 \ t ■ t *. t I ^ I >**S (f 

MjUfcVI jjAua 

(3^ I c Li1j jc-j-uloj Ij^jAJ) \ ^ 11 ^^Aj 

. (<JlojJ _cuJI j 4 jJIjJjJI ol^.ji.1 ^jxiIjA 

a^jII u* Ij^j <Jj^ J-^1 j^U 
£_iiaJi_ (_oj <<lo^L> ^^5311 ^jlC JaHj 
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(I Jxa 35 - 6 ) S jdiaJI 






[Sj-iJ^JI Sj^uaJI] 

(,) l j \ jJSl 

j-3 4JLLb JS J^iaj 3or; A. A j|^_a £_a <41 u2lJ| 4_u-oj^l Sj_SJI 4_u_» 4 _l_<_uj 

^_lxi| Lfr Ufc Jjlbi (4ili£j| 4 _l!1x £jl_a cJl < in Si j| . j£jXI S.uVdJ CjLJuKJl 

dLlj ^a S Oila j 3^.3 1—l^ua Jj—»<postperovskite <( ■ **< * I ^ . i. Q) j ^ in. ' t)) 

• cjS^SJI J-1 £ JiHu ^Lllj jlrJtl <Ld|jJjJ| oL^^Jsl djJxxi Jj-aiuj «<LLo-d|» 


Jr 


l^_jja (SXjJI <s l£.£ J)\t <1 n*t,lJ j^SJlicaJI^ ij\ -%! iiS^I ja Leu Leu 1 ^Leu 3 JI Jj^us t 3 \\ n 
j^.-w\JI ajj£> &SZ <£JIjJI 11 44^jYI j-3 L$ -l£ <>j)i i'm l^_ili <o-1Ul 1I 3 11. r> 

(JOjVI <Sjlj^a« jaa3JI dJj JJ-J-J .<lUSL> (JOjVI ^Leuj (Sjl j^aJI J-^aJI CjIjLij tJj^-3 Lajjfc pKu 

.CjIjIUI (jlicajl 3 _lL~JjJI 

(IjILojJLS 660 - 35 j^) I ^LJj 3 JI 

CjLj^ jj-oUxJI jli 5jl j-=>. CjL^jJJ Uaj^xusi ol^eTi 3_alibt_iLI jLAC^fl jl La_> 

^■Kx'i jjbca 3 jMj JLubj .ijULJo 3_l<Leaa <( jjbua) SjjJ-lLs 34HS o ^-ei uiijei ^LeujJI 

.olivine (^ujljJI . wj jll) ^ a> 1 jVI 1 ($JSJ «u^L^JI Ls^LaeuI ^Leu^JI ■••<!■a *u 

.spinel JWuVI modified spinel jl*II JWuVI 


(jILajJUS 2900 - 660) JA<-uVI 

l , ' ] J 3-dl jJjJI OljLuJI (jSJIj . I 11I n‘i 3 < m\I .a Jiu-uVI jJI 3-Lu jl JIjlad jA'iJL> jls 

.<L1 a J^luj^I ^j^a-II ^ (^jLt j-ii. La Ojoj (3-1^jJ 

(**) .-« \1<. nSJ | 4d-iis • 
ija 4aXI 70) llA IjLiilil j^xlLl 
jJI (MgSi 03 ) j)j 111 \ \s 11 oI^jlJjuuj 
Cu£J Sjj)irU,l 4±u-aS ^1 (^5 -aIjj 

oiA .perovskites 4-Lu-aS 

(oil> jj1) j jlIj-ji isLad ( 4iQ£_i 4 ^ajJlI 4_u_JI 
olx ^a~\a \ (Ju^y/jfUL) p,JU xojxt .1 ions 
JLSuJjVI) 4-la1a jA..^u«t^VI - j^SLiL. 


oaj Lr i^j .(^1 tefcLAU Jl 
jiiSi j^J_tlo o-ujj ^ <G1 pLlLxJI oalcl 

.jj-oLudl djjJj 4iOS 


^jj I 4Jli1o • 

300 Jl Sjlj-aJI OLajJJ is^XuaJI ^a 

, ** V \ 1 ^ i .<Q4 4 1 j Jj^Vu (^L-ujJI ijA L5 JiuJI 

jjl jJj oJjJJ :5 jjj^. 3_uj ^1 perovskite 
^ -V , ,,<yi - jj< ' I ' 1 " *1 imj*it t ( | 

JiL»j .3J*^ala oLids 

4J - 4JXI ^1.5 j)Vtt 

JbLujy/ j&if) 4J^Hj oSj5JI 5jdLa Oljd»U 

.(53 j 52 CjLtjLtJI ^ 


cjUI ^ JJLxi . j-u_^JI <ja ^ (j^bjVI eiJUj 

^jlddl oil yol>aJI J^dl OljUi d^Li ^ V vlur>j 

Mxla jli <4iUS jjsl cjUl j3^J Ijdaj (j^Jj <(J<®jVI dj^J LUu) LaLaj 

jib oJ-ll ^ j^aJI J-a^sJI jl jft\x jj jVI ^^3 JalaJI 

iU\<t i oS^sJI Jau^. (^jJI 


A More Complex Planet (*] 
Perovskite Layer (**) 






















olivine < 3 —<SlJ jV) cd_Lb J-o_23 ^^JeVI 

spinel (lsOAO 1 J —T^O') 

< I3AJ-IA 660 3-^ . (J\xxj-uVIj Jjxil 

(MgSi03) ^ r jJt _cuJlIsJJ CjI^JlL _cu Jt_ Ju-OlJ 

01 <jA? (j— ' - O O oJ^- 1 

OLaaSu ti ^j-AJ-11 ^.cJj cdjjJdl 3-° 4-b-A 
(Cj13^j 1) Jjl jAj 3-o idj-o ( 3 -Aj <perovskites 

3 - o 3^3 l 9 ^ ^ Jail 4jJLt_uJl 3 u^_l^^I ions 

4 - lbJI 6JO ^^-2 — iA call <Lltv j_o Jjlj cu 

1 *A* t t <b \ 3 j_o — 3j)C \ 1 u. < < 11 j ^JJI_tonal1 

.electrostatic attraction ^j-^lujlAL 

oil 6 uu 1 <Lli^a1 33 ^ 3> 3^j 

id> 1 u \*N 11 cd_ 1A3JI 3-0 i*_ t-u 1 j ic 

superconductors i£jli Cj^—udj-o 30 * Anj 

£_culj 3 ^^ L 5 ^ _A* jl^-o 3 c. A A q 

cjllil 3-u _cu ^b. <<olAj 3 ^bfl Jl^-O ^_a 

piezoelectric 

.capacitors oliVU) jl actuators 

CjI^JlL _CU dul^ _OjJJjUU C_J _^ 

1974 c ^ a Sj c a 1 n s \ * 1,1 

.gigapascals Jl^_cuLlSuS 30 b* xA l^j 

3>b ^jLcuJ b* *A 6JlAcuLllAJI) 

bs X A 10 000 J Ai JjLs-i j A j _cub 

C 5 ^J (j— ^ 1 ^ (£>* ^ be 

31 ^ I^jlAJI ^_o^.l idLdl 30 JI cdj 6 * <41 

J^b I j^j-o 33b 3] 3^1 

^cb-cuJl ^Jl Vj) iaLcull 

< I 3 AjlA 2890 3 -ae ^Je £-Lj c^bll <(jAjVI 

3^ 03 J 

3 j-sJI 3 _ 0 Oilijul_call _a <1 _j I J_U 

9- 

3 -c^l ^ ^ >- Lti7s l *^AUI 

3 s _cu^fl ^3^JI jxj_<-aL jaJLa .3^2600 

D <AjbJl ^_ CJj 31 ^ _II _tjJJ-M 3-0 

D" j D' 3,3 c^ 3 _iLb ^Jl ^D-layer) 

D" <Lablil J_!AO <^ 3 ^-k^jLa D j <_^JLa D) 

dllj jl LljjJI j _!Lo j 1 \ \ 300 Jl ial_ <-lla 

3I 1983 ^lc ^ij -o-^j^l 3 I—bj 3_o 
L5^| C53^ ‘ij, '* ^ g^lbLl j-A JjJ_CuJI 

^jxuJj <j_a^Ul*JJ <JLJi_colli 6 jl 3 *JI J \ \sl 



i ^j-oIa. ^_<_o jjla buu ^_a cjIjJ- 11 3-0 cj^ r>3 
C^lb c-U^jL 3 yn ^—J 3 —OJ Ajj—L jl 
- ^lA 3>L 

CjI jJuLaJI 3 -° 4 ah All bl_aWI 3 ^^ 

CliAij .bjLsJI 5 _* 1 jljI jill jo_abll J xAllo 

( jAj^fl £“ lAj ^ 3!"^^! 3^ CjLul£. 

ibl^ll 6 jlj ^.11 CiAjJjbj_S .All ^_ajj 

^ LS^ Ob ' 1 'T 1 “JO 01 J—^sLlaJI 

^L 3 jlLI ^I_oic (J 3 b LAj -6 J_iJ-2C bjjb 

• jjbJI ^ 3 a^ ^lo^l 2 ^bj 

3 Lo £-1 -cu 6 jJa 1 I 3I AaJ lj b\j 

3 jJJI 3 ^Ij^I o^ 

O-^cjJI ^Lculjj ^_a 33^l^^ 

3-^Ai 3JI ^jAj^fl ^-1— 3 j j jkx^ 3_c 
magmas 3 l>^ 3^ ^bu-JI ^Jl 

<\ _LlclsJI £j -^-oalll jj_AoAl jl 

Lo IjJlS^ J(J_A-oAl (SdA . I_coil) 

31 Lo_sj .^lli cjIjj_L> 3 A AH 

bjS A A (O_Ai 3 ^_LOJU ^oU^I 

loj-A bile. Ijlj—^ oAjjj 
j) (3103^ 150 3—o£> iJ —b 
31 o^^o —^^1 3 ^ o ^ <j —^1 


13^1^0 3_o£. ^—a ol—A> 

^Jjb b_ijj3 dl—lb ^Oj 

*3JI 3o^ ol_o^-^-b £y> 

3 ^J -c l — A>JI 3-0 (^-bVI 

<GjLs_0 ^1 ^\ _LOjJI J|J) ^ 1 

J03 31_o£-l ^_a iA_Lolil 

Lo Ijjll 3Ajb^ 200 ^ _b 

.^cb jcoJI ^Jl 3-A ) 

33ALJI 3- < - <:2, 3 

jJj bj—AA jJ3 ^—II 

< j n All _a <1 die £jlj 

L-^3^ L5-b 3^jjU lj-^JLC^I 

3jSi I —^31 jLsj ^—ill 3 jI— s_LI 
LAj 3~° ^ IL < 111 oL>j) \ * oil 

9 

ur bA j A x ^l l ^—a <loo^il 3 jI— sllj 

Leu jJLs ilo^-Lo-col ^"Llo^ dJ U-b 
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jL\u<i 4a_La j>L\Vu«iL> ^Uj ^JlIJJJ jj jj jJ^ 

I g . j c-lLgalAaLj 4a 1 jAia 4aj| jKutY) j^jaiJI 4ala ^omVi ^aa .jxiUVI 
4aiji ^Jsu-u L5 it ha< All jSja - 4ajja 4a_laju ^aaj SjUj - screws 
(jo Ol i it I) ja j£lII ^.uju .(jOtxiLXI ja joal (Jt^Jiui (jo .kJi Cilaj^aa 
ja 4aja, v,4<aSa <4u «t4*i CiSjJI j .jjallLi Lflaaaj-aj (joaJsu-uJI 

.5jjiyU,) oTi it II <Lua jaaa 4.i4iS jfc <U\mJ) 4 juJ^| 


jjjJJI ^LauJj 






Sja 
4 ' . 11 4ju_u^I 


[aLiusyi] 

( V^> u^jVI JU*! 



4 n <i nil SjuiiYI ^1 jJul Sjja 


L^aLSau JjaI.1 <Li_lC Itlu^ c^jaa 
.(j^jLXYl ja U^- a ^ auj j'- i 


ja (jloluj 


^jL^. Ijja <(Jl^_<a->lal5o5> 80 6jJ_£ -La_a XA 

&J xti Jla <LSjjJLa 6jLo ^_culS I j_& ^J-ll (juLt^fl 

<dlij (ja jJ^I -Ua aAII £_2j_lj -J^lLc (Jl^_CUJ 

(2)1 S\ m osljlal (J^—lL (Ja j- cj-LI £" Lu^a 
V ca^ JloUl Jl ^ U 0^1 (juL-lVI 

£_a CjjljIc Ja! .(jjjl_Wl jl_cu^al Jl ^Jja 

jJI <(jxili^U SjjAaa jju-uSj catalog Ji^laj 

1 JlI^ Cal jLaa£.l II iaLtasj Vljal I JK 

. L^kjl la_coLo^. (jLl^.^ 1 (jAa \ ^_2j <5aJLll 

<ijk> aVi^ calaljj_ uj j*.lj^a_ojlaj <IjJl^.Ij 

120 6jJJ -La_a xA i A3_<_u lajjL^a <4_2L^JI 

L>^ (j£ jU .2001 ^L. J Jl^culall^ 
( cilj_> ^lalll jaJLaJI ^_2 (JjIj^I cal j M"s.ll JaaI 

-Laja aAII 6J-A (Jjlc cal jaalaJ jA_cujl jJI Jj IJ 

.perovskite Cul5L«-aSjjjjJI 

^ ^(jxLAuiJI ^aaal^ 

< laa laa£. J IJ ^jl^ I_a ^ ^ JIj 

((SPring-8)) 8-dlja^J_cu ^-S lalajaa lljj^.1 

4aaJLcaJI 4jLj-a^L] _ oj &t_ctt \ ^ 

<jlLl^. ^LaLlJlo £_£jj <jJLaJI j J^^fl 

(2)-^j-lI 2h° ULJ^ cl)^ ‘_La J-la^ . ^lalaJI <_ 

^ja caljjiJI inj decoded jj^LJ aJI di 

DEEP EARTH IN THE LAB (*) 
Crystal Clear (**) 


I JA <^Lai.j • J^-I cJ-° JLaUI Jj Ja- 

< Laj^. jJj <j_A ^CJa 1^-cAJjaJI (j-al^jLsVI 

CaljjJI L^jlS uaJjJa ((5aJlaa)) 6 jJ-LlLc 4aja 
4 1 \ < \ 1 1 JjJ^j L^a I j Jja \ 4 a \ a 4 < n \\ A 

dK—Ju .^v\ ^J^-J (^-l^^l la&Aa. —!| 

(j*Na \ Caal^_coJjjaaJI ^jl ^_S ^l^aaJI jAa^ 

(jaj . I ~vaj Jaal <lalj ^_2 lk>a jj^a ^jl 

jiljJ ^Ja caljaaAlJI (j| <(_£j—a. I 4aa-la 

J-oaJI (j^f <4aJl^_ Jj) L-oal CJ^l^ j_t-alaJI 

—cu^fl ^*1 aVijJI dlj_aa j) I l-co ^^jl^aJI 

clt ^.a <(_alajla-o -Ulaaj ^_Lc*2l jao 

(jxalaa ^Jl ^jj_i Laa <6j-laa ^aJI cal AjlUJI 

allaJI eaaojj J^lj^l 


- l~i^a 




jc_i^ajjJj 


Lo ( _ J —II JaiaJl j-aj ^1 -jj'—= aJI 

^jJI 6jlj4iJI 5^.jJ ^Jj _ cuLLolS 120 

^-2 Caa-aL^I ja! .(jA^ < _ 2 ^-jJ 2500 ijj-2 La 


o° 1 


jlaaa 




^ aL<L 


6 J-A 


^lj^.la CJJj ^^-2 cal Jjj i^j-i^LLI (jj-S-ll 
4LlL^. ^CJi jL^w J^Ju-ula ca^L^o 

«±u-^ < diamond-anvil cell lhUVI 

j* LtajJI jl jaa 4-^ m a Vi jl j_o (ja Ca laaC Lxa i^a 

6Jja*a joaaajLLa jO_cuLL I jo JLc k>a aA ^Jl 

j^a l a^ (A-Ioj Ca.^. ^ 4aojSJI j L ^^>.*j 1 
(jj.2j . jjaJJIa 1 \ ^ i t n ^aa <^-Lalj_ jl2 10/2 
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CluK ,(<!<)ijjjoJI Iddit Jj ^' ^Ul b j)i.<A.l)j SjljaJI Cilajj jpd j <Lu_»jadll OldLuJI jl 

(jjlll Jf-mhfl^ i VU /) SjljaJI Cilajj iJSi » jl ^1 jJ-tftfi (4dL*JI iaa) Qj l^-i t&£j\\~u <i^JI ^1 
^LJjjJI j^a Jq,.< <iVl P-j^JI CuK „< <4 ^jJI jjajJ ULu ^uau-a jd diJlaJI jYI ^ 

(jbjjyi jSda OSj ^ ,jajVl Olid < Jjldtl .^la2900 ^1 2600 \ —L& 

.CluldujJJ j-IaIuj^jJI J '<' ■'"< < ^Ou-aJ 4ajjJ I Ja diaLuj { jj-LII 



Cuj-^JI Vlt,l ^LUll 
O^jVI Sjlj^a. 4ajJ 

. •*< 11 < i< < & j j ' t ">, "j ji 

Ciai L&jjaj 
jLa>j i '< 2600 

Cul d l O ^gj 1) il I I ^J 

(^yjjji m^x\) 


<j| 1 i^s I Ldajj .6j-c (JS ^ ^IjxdVI ( j-c 

la* ' ^ ; ^ 4julX_ 1I jr'wa_ (_uj Jjl 3LJ I_Id Lodic 

dadaJI ia_ ojJI dj_ xj (jAiaAe _a. 

. <dul^_ co^jjJlJI Ja-oj ^£ja.l 6j-a jJlXjlJI 

^yl Id ^jl^ JU^VI ^)L—d < 1 

(—^_S jjulXj djjd_a* JJLju _<_u_> La Id-Aj 

da^aju-al <4_la.jJJ dllj ^_i .^jLloj^JI <1_jljlxJI 

cdul^ LJj-a dd LljLj 4 cLd ^ 1c. 


. Sd->da <LlU ^Jl ^J) \ a xl \ \3 lJv 1 CjI^JlLu-U 

Sjlja* 4a.jd J_1c 4 j| Ldaj <dlld J_suj 

4_aj j die JldliVI < jyLK 4 aj j 2500 

.Jl^uLllaS (125 2^^) 120 iaXaa 
2600 J^ljll iaiu-caJI J_ic JjdajJI <La.j 

C5-^ jj-o 

^Ljui^iu-aJI <_Cj_i_u <jl>jJl1I ^ILlAj*21 

^Vl ^ <1 —jaJ .(<1—aJIjJj-II) 

JIauI <1 ^Lis _ ujlSi^I jas : _all 3*-^^ 

< \ *\\^ ^ 3' ( — U 7P jlj-oj 

<G| CxX^jJ tdllj iaL-!a|j .D A _Ldall 

6 J-iJ-aJI <la.jl,l Cal_i-t-aLaJ 3 l9^ uL ^ _ i ^ 

^L3j oLlcLljJ ^Lo^-c CiWj 

lxaJLa.1 < I_iI aC < 1 a^>1j-o Jjl 9 _ilj 

<64 1 '■v.j^ 11 4 j^jJjl1| 4jljljJI J <Jaj ^Jl 


4jl1ju_oJI <x_<3^1 ^I^xjI <jlLl\ ^_a jklll JiLa. 

CjLI _coil ^j| 4_SjL^a. IjUl_<-ul^ L^j_lC 

2)j—^ - cj)jj _LJI interatomic CaljJ 

.( 4 n wnil <juMi CjLa-j-o Jl4-ijl _<-<jui 

4 \ \ \ i ni l §— i^l»>j \ < <i 4 < <7) 1 a. ^ 1 \ \ ,< a \ o ^ 

LUlJI 2)-o 4 _jlaLlLLI l^jLaj j j_Jjj 6j xclLII 

1^-jJ-o CjIj _la 4 jJLc 6Jj_a. CjI J jj_t-a 

J-t-ajJ I J_a. JjlLc | j <JaA_a 6 da.1 J 4 jljIj 
^J ljljlaJI 6JJ& Jjlc 6j(jJjJI 4 _!JlJ ^_9 jJlXjLII 
4 AdaJI j I 4im 111 I 


< 8 —dljLi < 




2002 i 




f.\ jtA.ll .*K. r. jjy 
joU.^jl 4_utSLdl ^ 
o^jVI u^*- 0 

SJjljj Cli 11 La^ 


L5 ^l^b M> ) ^ 

ClKiluo Cul^_calajjJkJ ^_a Jauu 2)1 

2)^"« Loj\c. 1 jjyla. ^ ^jjlxjjojJlII 

Jjlo jjuJojJ .JKxnLl<L5l 125 .La ^ j\c 

4jl1j J-t-aa. jajlXj ^Jl 6jlc 4_laa-^LH 6 j-A 

IJ .4jl£. (ilowjl CulS Lo isuu-aJL I j <6 jjJjJI 
2>j£ i a i i l 31 *tn5tVI I J_A 3^ ‘ Laaa. i/*> I J_A 3^ 
— ^jJLlII iaXj-all 2 )^Li_o ^k. ^ 4juu&1 J$j\ 
uU_o — ( j-aj VI JI_ clC I ^-Loa I_ ojjj 

C-ul^_ co^jjjuJI 3jlc <1974 _C 

.6j-o 4_<_a^J ^jKOunll 

CiLLuJI 6jjfe 4_>l JjJI <dllj J-oj 

2)*No i ^(^*4^1 -LL^I 2)^ aJI J-aa-o 

(Jjuu_u ^lx^ .ejLu-u^fl 2 p « _^ ^a< «(£*£ j\x\\ 2)1 

LuLuu^ oLulxJI Jc 1,vr* 2)1 2)_ 

jL-aLxll — 2)1 j*wnll dl A no l jljll 

dll J L ^ A — Jj-oj ^j-k. (c^-^l ) 

LcJjl£,j _S-^l CjLLu (^jJ_a jjuJlj 

4_laa^Lll 6J—A 2p —i^Lo^ \ a 1 

CjI Jj Jjl O—<^.1—jI 6J£. J— xj 6J— JdaJI 
dal ^-i^LaI did .4 ,\ \ L.<> <^3ljll ^_a <^Jlx_al 

^j|j d-> V 4_ j| CjI jj-LJI alx^ ij\ _t-a-t^a-alll 

4jl1j 2) 1 3^_ i did : Ilia la. Llj_uj duiSij I J_i 

^.l5LaL 4a-ada <4 jl11jlo 4_jl1j duK * nijjJuJI 

2p JijkH JJaJI JjlS 2)-o LolL-a iaa^L ^xJj 
.4dlj^ j^l 4 jul> ^1 duK A<tijjJuJI 

.6d-ld^ (dll^-O »_!jt_xJ 6d^ L ) p dd^ 

d-idaJI Ja-olll I_itaaV ^_a_ lLlc ^-k.j 
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j ju 4 d 1 olSLaJJ CjLlLoX 
(_^jlj^JI J-a-sJI ijj^u <duKi n*ii n^j-ll 

(jfUvi// j_tii £jxaj 1 

jjxa (j-ajVi ^Uijj c£>La.l >1 Lata 

Jj-Cl^. US i{jLuuJI L$ J) -kdi dulSduSIjjj-Jl 
g&y jSda caj ^ <j£jVI l^ 
Jla UUj <olll 3$^ ^jIj^oJI J^lsJI 
.<A^UaJl jVi <3^ ^JSLujj 

olj"'^ * cijUtSLi <j^axJI j«i^i Lo die 
jj£l ( Lb i^aks dulSdaaJj i ni «i^ jJI 
JJJU 3 ^Jl «U^a-l (_^jJI j^VI 1 ■ AUA. M 
^jLUI -uj^lIIIj . 4 iUs JaVI dulSdaSjjjaJI 
Id&J <^jlj^JI JaoJI J&a (^1 <A<£? 

£j"*1 4*i 


)J c-u 


^j ^ * ^L-ujJI jlS Ulo <UUl jjJj 

.dulA_a 3 ^j_uJI JJJU 5 ^Ifc Ijii 


cuiSbuIajjjaltujjj 3^ 


[<Lujj-uLi. 3lSl,^~i CjLlLac] 

ULUUUsI (Jj \^Jl Ja^JI 


jl 5 u_ddJjjaluu ju ^-o 


[ ^ 



/ 1 

> ) 



I 

i ( ^ 

II 


ti<, ..s jj«r«. ■■ j« 


(UFeS3) d—Jd^>JI Sjj-L 

<(CaIr03) jsji miIISJI iridiate CiL-JdJj-dj 
■ <kjL"k 1 kjjkll Jll ^A Sj 3*1 A i 1 A (J(3^ 
isLik 3 )' SjjlIiLJ .1 cjI_cuLlLII 111 o^isi ja! 

t> lu — uAjj\\\i i ijjJ I 

.<111 ^A 1.5 ^Jl 1 3h° CuK An^jj-uJl AaLk 


(**) 


djIjAJI (JUlajI 


l^jJI lllufijJ ^1 jklllll Ilk I 1)1 dl-o 

cdVk-o ^a l)j_1-^LJl ^.Ia <2004 ^1_c ^a 

<i-l \is~> \ ^.jLjlIII &d_A ^j-k 1 dk~tc.l < qh\ ^ 

iillkll CjL . ika.ll 6j_ lLc 6J_»J-^. Sjj) 

Jk-lj 

<Aajlil SjIj^JI <jlg^ k list <m51 

ejlll c. aJGj . I 4-J <Joj eJ—I l)-o 

<jLall 5 s jJjL^J 1 _ 0-0 < \ ' ,K 1 1 1 j_o < oJ^a O s 

. ^\ - UUJ <aIj^ 1)-o ^ -k I 

t \ o^.\ \ \ la-k. c/> \ \ < dlljJ <^^JLJL)^ 

t3e^=> JjL?j ^-AiJ 

I_aluj .conduction (J_^^|) J^iJ| 

^j-k ujj ^aLu ( <JLj-VjlI I ^jJt _ 

J jj Lo I i 

CONVECTION ON STEROIDS (*) 
Taking the Heat (**) 
chaotic (^) 


<jV ^11 1 )_o Lcjl 1 ) 1 ^ J_IJ_Aj 

l)-o Cjljjli Jj —^1 O^jJI dill —S 

Ca^I I CjIjJ-L CuK -Luu 

l)_o u~>'\ Ja! .Jm» aAII 


Cjlskj <Ajlko 1/JjU-o CjIJ> kll jidc. 


dill — kLoj| £-a ^lll 

(jjjkl <\ ojS ^A _ilalK 

(Jjlo 1)-^ VI d) 1 ^) a TtC dJ i 3 A I It —UJL^J Li 


lj<$ (jJ| ^dalj .4—jjyAJI ^^iJI 6J—4 
< ^L*_!l <1 Ll£. <2003 ^k bd 

«• l>?-b < b> a b^ K> (j^' joj^l l cs—f-^ 

J w n \ 1111 CjIjU kij_uik Sl^k-o <jlLolC 

. Jlc <A CA^ u£1\j (Jj^ ki-Jlj 


Sjl <^jJ JjlC LljIj) it<C <£.j(j-o djlj k I J-i 

<JLij_cukJI <HjlC JjU Lod\cj < IJ_<jJlc 


dill JJU j (jj _LuJLi kjLkJI Id_i ^k_o_AJ-ll ) 

1 ^ 1)1 l)ko_i ^Jl ^lj_auVl kLoj| Jd^. 

L 0 L 0 J <Ailko A _^JLilll dkk^ (A _Sj^J_i <JLJLi 

. LlU j t >> 1 \td dd llS (^1-11 kolll 


j Li 6d-id^JI <k.j-U ^£-0_ uuu 1)1 Lij^ 

1)U <<oKU ^jAdJI ^ixlL^ cj- iK*<Ajjjol 11iju 


da_i <Ak jla_i jaJ <l^f <l)da_o_i (jxijJ Id-A 

<Ailko <1 a1s 1)U <1a1I Lo^j ^.<a \ kll ^A 

<<AjjJl 1 I CjI Jjkll l)_o l^GjjJj <juuJ I_<_uL_ul 


( 2010 ) 10/9 f^\ 


50 






































(JLiJJ j_Ijj ^jJI j_ a x^dl ^ _^.jLkJI 

jJj-ll (J-aC (J^_ ( ^A _ujUlLlIslII 


(*) 


e-A-L-oJI ^^-LJJl i_aJJI Jjz^.j (jlj • (j_oLujJI) 

Jilj LoIUjlaI J 7\ 1 ^jljz^JI (J_oz^JI Jars. 1 

^u-udsuJt-o (JL*-o J^^.j i^\ 1 i^So <4 jlCuIj_<_L 
JLJIj .<lolii ^IjL_u (_JJ1 3 ^ jJ Lo-o 


^' \ ui£ i 


6j£JI (_£- 




,vi 


LS - 


-u.lU.lxll 


^jJI <<kj£J| 4 _*-J-xVlj <JL- 


^L^JI <> 

(jl (jiaj 


33^4 Lo_sjj <uij^JI oljiUJl 
^-lc El_icdl 6j_lUrs. <L-oLk 6 

uj^e <j1 •<—u^j^' 

LaJj (_^jJI ^ jumU\»U JL^-ll Sj—< li 

SLl-^JI ji <41 _ ljj 334-L 3-^4 J-^ J 

• <jUJjldl ^j-Cij^I jL^dl ^jA jxVlTn 

J—“Z u* 

d-x-^LLll j _^Jl j\c .Uas ( jjj_J 

^LujjJI j-jlo^. 3^3 ^“LujjJIj ujUI 

^j-o Jjj-a 3^ j-Li_uI l_£ I_(.hVsV I I J_&3 < Lxku I 

&J-o£.| - uLulA >( j^sj^I jc.—-Ajll 3C. (^jj-II 

31 tii^Jl ^ plumes (+) 6jg x,Vdl x^ll 

.3!_uuj-llj i—dJl <j \4 (J_t^LLll Jz^JI _£ 

^LujjJI ^_3 1 J-oC^I &JJ& JJL ju&A Lo j\c 

i < ** * * 1^ < << \ \*\ < \1 1 < 1 0 \U ^J -v | J 

< LxJaL<L 5 lil j_Ji^l Uaj* xA <1_zd^ 

Jj^dk ^—Lk. ^1 Jj— uaj\\ 

i**\ i 1 ^ 1 1 < 0t t \ ^ \ 1 1 1 A \*\C 

x ii Q j^-L-lI 1 3 J-*-0 ^J| (J_Z^-Lx-dl 

j_al_cul .< (J^VI 


Cii’SxxVi Laak. 
<CulSu.*j£^j w \x xj^j ^_Lt L^Uij 

c5 kJI jkL-aJI (jxbjVI oJ 
jV I. LaLxa MjL-u jlsj^JLa 
5jljxaJI j-jj-lU JLxi jk jlS 

fiJaLLi OJjk 4_Jkl jJI (jLi 

jj-Lb 2.3 jkj .(3-ikJI (jo ijVI) 
Cu \£.t.u£^j klx ai^jJ ) J<kj ^jj-xj <4ku 
J^Xua L5 ikaJ| ^j^JI ^ 

Jl ^ JUla.1 .^jIj^sJI JasJI 
jlj k CaLloLujJI ^ jjklll Ik 
ol jUJI ^ ^ ^ l(j xa jl jjlj <<USjkl 
ki idLljJ 4,^.J .(4jtiUI (j^jVI) 
Lua->1 ^jL-tuXI 5jlj-^-ll 
cjJ j5bJb £j-d l5 £^-» Lou jujVI x_aJ 
4ku jju-b j-k juu c-tL^> j 
JsLkl Qa u^jj .(4 ^.xAUJ) (jOj^l) 
JjLuJI kJI 4iub ^ ^jl^Jl JuLkl 
JkJI CjIju^Iu CaIJuj UUoj-iI jkl 
^UjVI ^mjKltt l 
C^ 1 i> u^jV' 

U_>jJ .4_u^SJI 4 jLluV)^ 4ux-uUlx-oJ ) 

^J| JViu (J\ (ja SLtuJI dJj ^jSLa 
. xUxljLJI (J^jVI 


^jJI <jJL^JI 6 jlj^JI 5_z^jJ ^jl 

5000 ^1 4000 ( j_c Luj ^ 
^LaLkHll 6 jl^jziJI {ja Ij-oju-ulo 1 ^ x^U» ^ ( 2 x 3 ^ 
(j-^-ll k-oJ .< wAj^fl 6 jill >^Va 

CjuI^ 11 IU ^XiD^ < aJ —jlj 

C 1 Ai L5—'i ^ 

.^-Ll^JIj ._aJJI a 1 x^)UJl jjjz^JI 

<Jj)Sa ^ CaI _iksl^Ikl ^_jjU 

heat conductivities 3jijl j^JI 3 —lLojXI ^ 
Ijjl^ CufC << \U XXI11 ^LJujJI <AjlU jl^-oll 

u* ^^ uj—t— 0 

u-J 3— S -L^ (_^kll Sjljx^JI Jj— xa 

10 ^1 5 (j—o o' z )—A^l ci-H 
^jl_ coj 6 j\ ^cJI 6 j-Aj xterawatts -bl jl j—u 




ii IUJI J_J 5 J Ca I _U^. r> ^ Iju I Ul 




jljil 3^0 iilu^ J_ 3 VI 6 J-OlcV 1 6 J-A 

jiUJl 1 -^ 3 -VS-A l^-A <UlJLZzJsI 
kj .I ^Jl Lajj)» x^> 33 * ^ IJ-A 3 
J\C <<u| ijU^x-uLzJI 6 l 11 Cj^-U I 

6 j-o£.^fl (J^ x 7 m Jul 3 k < Cu K X i t ij(j \ X < tj-J 1 

(JkcuVl ^“LJjjJI 3 ^ ^ Lol-i£ J£ 1 l -yjfAAj 

dul^_ ljjl£^jJlJ 1 3 h° ^_ Lo^La Lkljj - 0 

. (HjUUI 4 ^.ki^xII^ _ q^L ijll 

31 <<SjjUJI _^_A Sl^LzJsl ol A-LclC 

3 -^kA .X x > I OUj Oul^ CtxSjjj X < l^uJ 1 

.<111 20 <jlx_xjlLa ^LJjjJI J 3 Lk 

MANTLE AND CORE EVOLUTION (*) 



3 -oj <<ilLU 3 ^^ j-A^ I <1 _aI .<*_ojl^-o jaJLsJI 

jV\a s 3 l$ Lo-o c—d Ju^JuJ 3 J * < 1 1 ^ 

LT^ ^ 

lo ji 33 ^f u'j ^ ^ <<dJj j— su xiJLiJI 

. 3 ^ 1 6 jljz^. <^.jJ_A 

6 jlj-zJI 3-0 3 —SJjJI dlJj JJ—za- jiJ 

J^d3l jlo (.d j^Uu <a-£jl\ 

(Jzkl J .<JLX-i2^^fl 6 ^)-^Jl 

^1—>1.xx> - x 1 (^jl^ <C L. 


—Ajl£j 


^c_Ajll 3h° 1-° <l^j-a 3^li ‘ 1—^ l_oII 

< j^l nlL ^Jz^.ljJI <_xll 1 lju 

: 3 Glda 3-0 3 VI LLlj-a ^c-A-xusI OJLZb^J 
4 0 \U ^ t dx^ 1 1 ' dJ I ^ ^J ) <d.^IJ 4 0 \U 

"U_a^ jLk 

ujJ-x-xzdl <_ a 111 3 I J.A^-idJ 3 ^-x-xj^fl JJalII 

<ju_u 3(3^ j-^2la Ij-o£. Jil 33 ^ ^ ^1^.1 jJI 

<JLxk»j^fl 6 jUI J-OJL-J <JjU -0 <ul J_Zi- jJl± I J-Q-& 

i _d-11 j-o£. 3 J_ 2 VI.j :<a _<-u 33^ 4.6 ^-lldl 

^_S Lo-O j_AJl^U ^> 7^1 33 ^_ <-U ^JL ^.1 jJI 

. j xAL^JI os j-31 

^ 1 ^ I jj I ( Ai 111 (d^ — X i i \ 3^4 O W J 4_ou 

LAjjJj ijJLZ^.^1 6j^Jj <4 AxAj^fl 4 Au-XXJlUjJl11 j 

(j-ozzdl 31 ^j-Oj^/l g. 1 o lc JJjlSLjj .SLzzdL iiiLc. 

c_dJI ^ liquid metal JlLuJI jJAil ^jl^J 1 
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4jLjj 12A 4. i 1 Sj^JI 4 £j- L - (J J ** A a it 

Lijjj djla^LL^J Jj^.j ^-o ^jaaj (J^_tlu (j-slj 

JljL ^_S JxjJL JJ Llj^jJ 6 J^.1 J 4jaIa Llo 

** ^ J * 3 

.decadal 3 \SixW iiia^JI (jkjJI ^_L ^jJI 

a—ub^-SJI 3_LusljXI j^I—«-uj ^1 ( j_^cuj 

jjaI^-uaj jjuunjJJ the electric conductance 

^£jljJI £^IjjaVI _a jcaLJI j 11 (Jjl_Ullj 

4ajjjII precession SjjLJJ ju^l l a Ail 

.(jtijlJI) I oljjJ 

JJ*-H u-l K A < t^jj JAA A i Ij-J I JjAA.J £-AJ 

£"Ljuj (Jj_<_U I JJ 1 jJLQJ 1 l^N 11 JjLlA (JaJjJI 

«djA^.| (J^ aVi \ JJ 431-3 (jAj^fl eA^jS 

JjlLjJI j-jjjaj *_j_^Ijill j^i 

CjI£jl1ju_u u-iK a <>4jj in a<ja cj! ^jLaJI 

j JK a <tLl5Li5l 1000 ^-l.-^. IjaL-u-o ^jju-ojlIsJsI 
(jAlJsA-L^ dKJJA (J 1 J-L3 10000 


. jxj) i Agnail jj*^ i 1 


Jaa-u^I ^L 
^JllJL CuI^^jjaaIcujJI ^1 ^^aaaaj 

>>l jj' cores ol— lH ^ ^—<-uaa^J l ( 3 j£1I 
l-jLJI < JjUII ^ij .4 —a j^x^H dx>^j 

JjIJalLa <1_ §\xa 4Aj^k iS"> 11 J^.jj (_£jA_till) 

o' L^ALti (JA ^aJI (j-° ^ 


4a^.jjJ <aJLc 6j1 j- 2*. Jjl :^j Jj Uaja a A ^cJlaa 

. UA 1^ a n Jjj. nw< J-J I j 1 jJju_u | Jy JJLA 

CjLcjIslJLO ^_J eA^lj^-ll d>_ C _°J 

4a^.j 1AJI uA^lj^-ll £_1A1^. S^J^.1 4-U-AJLG-du 

<k.OUl exoplanets <a-l ■ajLQ-A iJI <£.J)X\^1I 

.<AAJaj^l 6j—£JI dh° LT^ 

^ c3—^ Cxi—^ u* ^j— 

L_ ^ 1i j^J I A jLsL-t-o! 10 1 ^ 11 \*N 

Cjlj^ ^-O_<_oAJ 4 \ A^aj^f 1 I 4 \ jJu \ 4aj^ a^> 

2 ^a cajI jll .super-Earths 3—tu^jj 

4jl^jLLJI ua^Ij^-11 <—u5Cja d)_LaJI ^Laic 

loj . l^As aAum! ^aJI ^j^aJI 4aljIj_o J^Lk. 

I iajEc%. ^j-o 4 A^a^L-^A_<_ul J^wOA 

J— A o u -°—^ ^_dJI —a 


4_iA^jAA 4_»L 


(5J-T^l ^-<- 

1 ^ uA^tj^J ( 


i_AjLi i_ a^Lc 


(*) JaJidl 

^ L5 i^Vl ^jl^JI Ja^JI 

JAjA Qa K a t i 4jj AAA A i JaJ I ^jLa LlajJI 

. JJ L-^j jJ JJ 1 a-o ^IcVI 4 a^.j J 

\ A.r^)A (j\^l jjJI ^j) ^_a 4 a^aIjlA 

-^J j C> C> ^ 

o^jVI aJ ,6^-IaII 4 . jaAjVI 

cj-° CJaI^ ^—1^1 

jjUsiJ ^jLkj I_ cUajI La^SsaI J-l_CujJI 

jljjI ) Jjl \ Li JjlC ^aJI 6jIj^JI oU.J j 

<dilj (j-o ^oa^jJI . CJaK a <>\$j) a <ijaJ 1 

£\JJUUl* fjji\ dJA^_<_aJJjAAJU_U jaJI ^_jLaC ^_aJ 

^L-ajJI Luj 

6j^JI I t-GAJ 4, \ 1c J-A LouO JjA I ^ loM 

djAl^j_ajJjA_dI JIA ^jLa <<JsAA JjAAA 4 \ A 

Luj <cJaI^ <-aaJjj AAA A t ijaJ I Jj-jJL I Ja 

,3^Ja dll Ja I Jaj>o <4a _<_u (^jaJa 2.3 j_^a J_jla 

^ cjL^jj Liljj caIII dh° 

JjjAAk. LJ1 J JJ <dlljJ 4 _^aaaj . 41 a^La ^“LlajJI 
^_a SjLjJIj <^la! a a^)1I a a iV1 4 ^ja^JI ^jl 
JAU djjl LuJ ^KjaJI Jal_ uLaJI 

4a «_u 2.3 Jl _2 a. jjIjIaU 2/ -L)- 0 -* 

a iJ^Ll. 4 a1c JJaI^ 1_oa 4aj1aa 4 \«Al 11 

J1 ^ Luuu-u^f 1 1 JJi I < ^JA L_aj 1 (J-Oj-11 

. Ja J-ajjJI (J J-^Jl £ya j \ 1 \ <Luz»^£. 

D 4_aAkll 4 aaLjAjJ 1 ^ 1 1 ^jJ^A JJ 

^J 6 JjAijll ^1J_^Jl (J_C. IaLoA 4_a \"\ ^ A 


LLauUI 


Causing a Stir (*) 


djLuLUl djLti^ jIj .Li jIaa ^jll ^\ _dujJI 

JJaI^ i-oJj j a t ijjJ 1 4 JjL <j\ 4 aa JaJI 

^4aJjL^ 4, \ 1 a^j-q q _a jAA^A 4 \\\ J^<11 

^LiijJI Jajw \(£ jll Jjbi 1 <dJAl^_<_aJJjALjJI ^JJl_o 

4jlLa2i j-aj .6jCr dJ U.JJA 4 alLa-£2iJA i jA^ | ^ J, ^ > <« V1 

jjjtA c_ajA_u ^ lc-^1 dJAK A najj \ n A i )jjJ 1 4 JaL 

uaIII momentum ^L-Sjj^l JdL3 

*> 

( jJ Ja Islaa jaJia 1 aK caJaa^JI j- L-ajJIj (JjL_<jJI 

^^Ai _A_uA LiA (J jLaJI j2lAA^ . j_xllI 

Lr lll dJLL alI Lia jj (.Lorentz force 

JjLuJI IJ—A ^La <^jja^.1 Jjj—l^L I— 



Kei Hi rose 


L fJLxJ/ / j*j-Lc JLUol 

^ Ll^. /. <Lj Lull j^jt-o 

,juJjia Zx-aLp>. ^-3 Lx 3. jJj.j-yJI Zj-u/^J 
(J-clxJI J IJcl^ 

j / <Lu j. lyJI ZxxLUl Sy LUI ^Jl a JJ. d 

jL±-JI^jLac.! L//j d/ £C-CU-UJ 

cr ^ JJJjj .Z^IjZ ^ 

ZjlAJjJiI SjIjjzJI lZjL^jJj Js 

£_q ( Zjj.il. ^Js / <_JJ LsxjJ/ ^-3 /jj. 

(jeSjlfl j(jJ 3 J jJjLL jX h\l.d/ 

fj 0^1 LT^ ^ ‘ l&ZLaGf 

. &j 3 < a jX^L^. / j-a (_Jx 5 V/ ) 
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. JjJaJL <—till JJa 4-f»jal 

4_4_u|^J ^jA 1 X IS*) | (_I 111 4... A ill^) J 

SjJLa^fl 4 jjVI ^-2 4.W ^LcujJI 

ol Jaj SjLcJ ( ja JlJi mi 

eJJ ^-2 Ja^J lII 6^)ljaJI JjlajJJ isJJU-oJI 

Uaj)« 2)jIaUI 6*bJ 2)I ^j \a \j •l 

La J^pdl <1_jjLt-aJI Spill 4_^^-lxI 

( j_C. ^aUl Jat_ % 

dlt 1 aTn ^—jJI Sjlj—aJI CjlajJ ( j—ilj 
.iiLsJJ 4 jl2jj-g jnj\f- 4jLjiaJI 


2)1 1952 ^lx J_JLO (»_2 J|jJl1I ^ja <dllj £._oj 

10 j)^>. n <1_ Jj 3| ^jUJI J5l_caJI ejill 

cdlL_<_u ji ^jlll jjjaJI ^_HI 

jl Ij is~x\c J-aj ^jl eJ-aJ dilJj . J—ijallj 

JLujJlJI Jjlo LjJj j 4a 1 j-t-aLx 
II j 

Jjall IjJljlg JIjLo 4.2jLftaJl j-A-allsJI 6J_A 
j_> JAa ^_lx JJ 4.^all jxjjj . JjJall Jaj I 

^ 4*^d 2J)l^)a 4a^)J 2)-° ej—ill 6^)l^)a 4a^)J 
Jail (^IjJ Ja_ XjlJs jic <1_iJjJaJI dljL_<_aJI 


(jiJj . JjLcJI (—illlj eJ-A-all i_xllI (j^A J-t-aUI 

^c-ju-aj I n.\\c- I ^ i i 1 <Ll 1 LaJ I CjI * JJjJ I 

4a^)J 2)^ <2>J-^ 4a^)J 2000 ^ja I S^l^aJI 

^_lx Ijjlj^ Ijl_ ojlC.1 J-ojjlj jl^_t-ajVI Sjlj_^ 

di! .<-£jjXa j jl£. j _Aj <^c. a^)1 I 

< _xll 1 Jaj \j _lL JjJaJJ A _ ljuJI 

I J_Aj j i£. 1 4 ^ 0 Jl j j V ^ LJ Jl 

oik^Ull jji_ ujSlI \ Aa jx x^ll qa Ja ^ \ 


j_ IxlS <dllj J . <jl~v jJj-^3^_tJI 

Jj_t-ajJI jJaJ_ <_uj 4ju_uL1| CjL^IJji _i_u LlaJ^I 

CiLa.jj j Ja jk 4^11 £ja ^ 4^>^VI JaJI (^Sa ^Jl 
[a I JAj eJ ^—S Ja.jJ ^1 6 jIjjJI 

JaJ jJ ^Jl jlj-^^l ^J-^ 4 jJLjl1 JUJI 
^ja (J^X^I ^J^JI JJ^- 

JjjUl JJt jil- uja (jA ^ [a Ja. dilj 

6^ j|j 

■ . Lilliaa JaA2 


To Be Continued (*) 
super - Earths (N) 
diamond - anvil (Y) 
shock - wave (r) 


J^Lo-o pj LT^" frUx ^jaiaJu-ul J^j 

<j| ^ja.^fl <_ijj) 4.AII t-sUa^l ^ja 

OlJ^JI 2h° ^o' J—^J'l 

Lapj <ui ,t, » j: ( ')aiatiJi a 

CuK x ijY ..ijaII L^jj j .4 ' 

t ‘ ^ 1^^ 11 6 J-A 2)^ Jj Ja 11 oJ ill 

^Jl SjljjaJI Jjlp-jJj iaja 4^II ^ji ljl=^ 

• ^ <j1 6-° 


w JudI 


d \ \ \ J J 

Jccull 


^ jJUla JljJi V 

JjjjulLuj jJ L 4 \\x 11 D A _JjJaJ I 


dit <Ljla 6 jJlS Jjlo <CJ laa.jJ jJ . Lu ^^ 

Cjlajll <Xj_cu CjI Jj J_ uj < jLoX^I 

4-bl a\a 2)^2 ^aJ D <JjlUI 2)1 ^-1 Lo^ < 4jlo2p-jJ I 






L>° 


<Jja Lul 


'J 


CJaj 4 jljUI j-Jjj LlJjj^I O_aj Lu^2j j^/I 

2)hlTs JllA 2xi^ I 3 _^all 

L^_i JajLaJsl jpLj-all 2)_ 0 4-2 La^ 


^_lx 2)1 jJ=J ^-25 vj Lc 2JL<JAa 2)^LtaJ 1 ^ ^ \\ Ij 
CjI jUI jJaj LcLoj t^a^jlaJI HI 

((^Ll4\i,l Oljlill)) 6JAj S^^ajUJI £-1_tijJI 

oll^jJI ^ jjJj 2)^ cl>^ hidden continents 
^ ** 

^jIjjJI J-oaJI JaLojI ^_2 6 j-lLLlo jJlX 6jpj-aJ 
- 4io^L ^J^fl ^Ltij ^ 

< 4jl\ •Jc-Lj _<-JI _Jilxx-aJI 4jdjjiii ^_2 

Sj-oJI jjJa ^—A J-Aj < JjUI 6J-A J^—juj 
JajaJsl CJaj 4 jlsIjJI 4 l7\ 11 2)3^ 0^“* J_^ 


^_2 Sj^-i-alll jpa-t-a!l 6j-oXLi 4 J^Lc ^^jl^JI 
2 >^-p S^ljl_A J—JJLajI duja.1 ^1 j*l—<pjJI 
^_2 LAjaXj 4b—uWI 6 J-A ^ 4jlaVI ^H 2)' 

. i_jppLll Jjl2jl4_u1I 

6 jill ^“Ltbj 2h° f -coJI jJ 

jJUl 2)^j <L^cl£ 4__L^la 6 ^jL2 4ju-<ijI 


6jAa Sjj-i-a j j 44t2^ 2)^1 4_4-4j»Li-aa ^ja 


.CJ-iLL o-l2JjjJLc-u pJI l_ 2I_xbj^l J_i-a2_j 

^LLaj 4_bu_u^l 2 >a JJ^- JLjlA JI>V <JjUI 
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JflafaUat 10/9 jiA*ji 26 jiaJii 
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w ♦ I 4 

♦♦ 


c* <u ^idi aiJL a^jr, 


^LA,Zi// ^AxJLi (juL ZjJijJI LL A < 1 * 

ZjjLllL-uI <Lul^al : n> jL t A t H tjjjsy ^oxmj i±C LaJ Zjjl 

Sj j 2J! Sj^UoJI ( LlALLxJ! ^cLjLLI £-a ^Jc t£lU 

*Lr^^*kv o J x j^" x,,, j 6^4* o'oJ J Jlj^lll L yJ^ 

.B> 


{jC\ a\Li ^jLjul*JI Cuii . £-jjLla I <_t n A~>k J_*_> 

ill j_ lLaJI l_LsjjJ IjUj ^3 * ^_gIaj 

TN jLtAa &jjljJI oIjLlaVI ^jilj ^j£. 

. J-cl^ J^-e l u ^-<^1 
<_la)jJJI ^jl (J-OJL^ll ^jAJ 

^ 3bj—^ TN u— C 

jJjLajJI *_iA^. ij^-i 6jl_jl jJ^^fl CjI _uVI 

^ ** 

^Jj3 Jj2j . jVI ^."1 ^ ^jl_ loJlII <Ls1xjLU 

«jLa-J t —■W A < i\ J IS~\ ill IjJjLs (jjj^.1 ^ 

&J-&LUJ1 6 Jl^J C->^ L^. 1 I j_Jld I 

< LaaL&jI Jj 3 I Cul^ ^jlj j-osJI ^_s L^jJjIa 
L^- jLij|j (JJJUlUjLlaJ V ^IjLLA^f I ^iUju_ul (ilUL-V 

4a_aaJjl^JI _AA^fl UkLi <£^lj _ laJ 

A?) jJ 6 J3*ll £jj) A^ll ^Jl <Uj_lajJI 

1 A A \ I f-I aU 11 ^j\ A \ S &J . 6j£- I LAA T^C jJ_JLJ 

(j-csli*- ajjI Jjl£. <4^1— 


A C-)l J-^.1 ^Jjd 

(£^}JUn. ill J_LAl^H CXS^-LI JjJaJLjLl Li *\ _A^)| 

.^j^.i j' o-^LlJI 

<1 _LLlaII oUkj^fl _ <_uj I_JU. 

^ a i t^ 1 1 (£^~ A ^^ ^ 

^-oJtJLi ujl A^ll L^_i JAaL^vj (j\ J—ajl^j ^iJI 
^LcjJI tj-° c^i (^|j i <S3 

. dU j (j£. <Jjjj-cail <JLJjjla-OlsJI Jji_cajJI j 

5-ojlS CjI J 1^ tic (Jj) A^i^k 11 jXJ ^1 CjLa j-U.ll j 

UNCANNY SIGHT IN THE BLIND (*) 
blindsight (\) 
the primary visual cortex (Y) 


jxJjLS jJJ IS~* \ ^jA ^j^Loj ^ A*i J_£.1 

^_o£. I (J^.j 4j-2 j ^ Uj < ,J_&Ja jjJjlS 

*> 

<JlS jJJLJULi JjjU j_OA j-LC ^LCijU _<-L 

•C5J^' olj J b L5— 

<julLJI IsL-ajj^I ^_a (^JjjjjlII — 

JJAk.J <1 il 6 Ja£. Cj 1—<jla J - (TN)j 

j^_S dilj ^-aj <dJI—lA j-X-ll 6J-A 

I^/l .i J_i J-AjJ LjlA LuljL^. (JjLA-i jl < 1 ^Jt-1A^ 

dJllA jj J_ij <JaiJ>l ^ 11 Cj^Lo^-a <J_la 

^JljUl ^^Jl ^U-UJl Jj^ 
<j| dJj J-i (J I <jJ^ ^j-2kA I Jj&J <J-ij) A^i 

1>J ** 

TN J^jJl ^1 .<La-a^LL cj!jjLla <_>Lj 

4-ijjJ ^-JlajlJ <1_j^-lj <^-o£.| LjJ^a (J_ 

<_ijL*Jl jJlCj 6jj 1 Jl 6j_L4JI | ^jl jlaJlII 

<jjJ 6Li iC. <\ i iTi ^1 ^j\ £\ i li iiL^JL-uVl ^ Ic. 

^ ul CJ^ 

jLlLLVI _LcJl .^J^lUVl 

www. Scientific American. -c 

. [com/may2010/blindsight 
cja j-A TN J—^o-JI ^—^-11 (jl 

a <i i <_iLt^VI (—i j a <n Uaj i 1 jjLs 

dJJj (^jl <2003 ji.Lc ^/AjA < 1 £.IaJ 

<Jl-LUJ 1 <_i^.llll A _A <_ij| _l| 

< (Y) ^jVI j- u j&J) ^A_LAJ <£IaJJ 

j_LAJ^fl <Jl£.IajJI 6jill t <lA.rVi ^_a 6J-A Cul ^j 
( jAJ^I ^LAOljJI S 3jLaasI L^-jJj A_J <Vjl 




l5 AjULj (joLalU ^AlXJ (JJJJ 

Lkuu 4_LtLaj 4 j jl j£ ^LUI 
jlbj 4 jjjJI jA LaLa. 
jjAjjj t JUajUI 4jJj l.jj.ilfc 
p-Lua^U 4jIajauVI 4-uLSaLs 
j j x jJalLUJ V 

.^|j J^Ja 4ajJj 

(j^AJ JLlaxJI 3jJj 
OiylU Ja jJjSJI 4jLuauI Ja 

jljJYI jA <4 jjasjJI 

aUjjaujJI JLSauYIj 4SjaJIj 
jjaj ^^jJI 4-l41qLxJI j^LaXIj 
jl 4^J^JJ L y~\ \jt i'A ) l^j£ 

j U<i 

AlsJjA. ^lAJJ jjJALdl ^ jJj 
(L jjtaj) ^jUI ^IajJI jkLUs 
< jLiAiadl 4 jJj 4JjjauXI 
jjjaJI j jJi j jja lJLaSjauLj 
.4ajLxJI jAtj 

(jbuj^t Sl tilt tLu/ 
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JjlC CajI^j <<jl^jlL 11 dJljM L&j_o_ ljj I 

^UlILsJI lj) \ \a^>i 

oS* JJJ —° j-^l o— 

\ ajIVu I CjL^-»I Ij-u I <J—lS Jj-ojJI ^j-o 


^L_£ <_>l J_dl ^_S . 1_iSjj J _v.~s.i-> <_!lC Jju~»J-& j 

.K .N> 6 JjloJj j Cjlilj<L^JJ .L> 

jJI dLlj ^—a l_>L$ j - 1967 ^1 -c 

A Controversial History (*) 


^jL^. <jI jl (1 a >o~s. LjuJI 4ju-ujJIj La ^j-ll 
<i_>jL> l. L• 

_cuAj <JL£.|jiUI j^LajJI L_kjUaj ^jl_S <TN 

4 ' 7 A \ a \ "c^\ s \ '\C- J_> ^lll 

LlA.~s. LjjIj. ^jjJ 

. <JLCJjj I In Ll2*. Cj Lcuj La_a ^j_a 

W J^JIJ LiU£JL JaU 

J-Ll 1917 ^.Lc JJ-3LJ J—-p_> SQ.C. JjLO 
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< jLi< v» Jl 4aJj 5j45Ua (_£ ja_i jl jSau TN jj^ajjJsl jl i *li ill I Ijla-i 

TN (jAj ijJsI £a ji&UaJI) <jij| j5u-ijj) j .L> <q jaa jjiolaJI oils 
5ji»a.a <jo jtta ^^ 5 -La jaa ^ jauJI (jaajJJ ( d ^t^ 5jjaoJI ^ 
^ (jj| jaJI £ uva o'< Vi i TN Jo.jJI ^la .£jli jaa 4a1 ajnltlj 
.^jjtaa jLaaa >Ul;U Jjja jatj LAjjo.j UAlo. 4a1 £a <jaJ.1 

:££jXI 5jlajj 4ajoaJI ooA (jo^aa jJI JJjlLII £^-b^i jSaa 
.(www.ScientificAmerican.com/may2010/blindsight) 


^_a o 1 \V\ x_uI 4aaJI_c. j _cLoj 


Jjj_s 4- 


ul^J—i J—Jj^JloL-^ 


^jLlOJlII 4j>jj>a <^1 aI 1I ^luJI^ jjjUiJI <jI j-JI 

.cjtaajVIj (jJa^-cuaJ I <ja jaa^ j jla j_JajJ| jlc 

^LjlosJI 4ajjj 6jJfclio jjjj-aj ^ JC. jaJ 
4a_slla j Jaa SjJ&UoJI 6ja& <^^.LLLI j_o^La 

9 

. Iplcl A aA^Ljlo L^jLc^j jsJ (jl <J^__Ll1oJJ 
4a I cl^jCa I jtJ ^ ja I g-^j .oJJ t ^ ^ 

ui ^^ all - , <jxuJ 4^1 I o ^3 SdJja Ajla 

jJaa < Lilia CijlS ^jl I Cj -<aJ gjll (J^la 

<jla £“ I^jLsVI 4a_call La <1_cola jifc j-t^l 

j ts\ s Loaaa La laaa_L ^)| ^ \Wi x. < n jxJ^Ja^.1 

•ur^ ^ LT^ 

^lp.^1 ^ J a ^ ^ dljja V Llals <dlJj £_aj 

^j£. ^jjjija^.Lc Laaj ^I 5-»jjJI £-alaa_coa LaS 

I 3_Jj!jJI —a <^iUJU 

iLlc .<_sjLaic'll laaLc^l^aLsl 1 JolaLa I 

What Is Blindsight? (*) 
pulvinar nucleus (\) 
superior colliculus (X) 
Massachusetts Institute of Technology (T) 


1973 ^L-C- I—oJfc^La j . I-a_^J CcJ 

^j-o] <£j ca.D >j < jJjlA .R >j <Jjl» j-s .E> 

Cal^^ Ij^aU Ca^ ,[ (n MIT Jfljtil 

^La-c 4a jJ I I jJ— ( O^J^ ^ lr^-11 

^-jlLlLcuj V Cal ^ \\a ^L^liLa ^illll ^Jl LilaAU 
.^1^ J < j. Vi \ Lafcl^a 

^lajaJI ^ _Lc CaLsI_ cV.Tn^I 6 J_A Ca_1^. 

^ lc- Cuja ^.1 A _^^ \^ j_a^ I CaULcoCa_cula 

JjVI (JJ-L^A\ j —Llilll L 4 I 0 Jajl Calalj^ 
^J-Lc lJJj_cuI jlj <(V1 LcOiaI Ja ^J—II) 

J JX. Caaa Ij . 6 jajla_oj <^Ial a a Jj> 1 ^ ^ 

S^j^jJsl Calalj) II Cal—cal^jjJI 6 J-A 

ill jl JJLa aaat-o 4aj_c<aa Cal j J_la Jo_aloca 

4l4rv^Lc illc 1 _^_jlc) l_ACl£. til j—cilsJI 

. ^(Jl^-cu^fl ^s. 11 

Lc. Luoa I 6 jaJ Lai_oj < 3 -^ _aaa I ^j> 

(DB) _a cJl^JLa 'v ,m . a Vi ^j- 1^ CaLcul^Ja 1973 

j_cdaJI 4aa^l I^jlS Jjlo JAS J_1 


[Ola^lcal] 

VS'JlaojUl 3_>jj)> lo 

Sjj^sJf) iS L 'l ^ .a a ia ^LaaJI 4-xa^la jLaaVI 4atljJI 4ajjJI JAlata 

4aJj Jaooaj .4ajaoaJI 4o.LaJ| ja 4bUJU ^jlalaXI ^ ^ CjJ-a. ^1 4ajJsa (^jJaj ^ 

jjacikCcua V i-aaaa ^Laaadl 4.*ihlt,l ^ aja^ja jaoaad La 4Jaijiaa ^a>jXI caaaJuaa laja£ jlaaadl 
^a ^jal^adla jL-ua TN ^Ja (joaja SjibUaJI jaaa j-o j£ .^lj JSbJla 4aaJj 

.(jfLa jJ! ^ Sjjx^sJf) LaLaa L5 aic1 4a1 


4ajj-oaJI JauoJI 

^jVI jj-ojJI j i ii^ 11 ^Jl 4aSax ill I Jo <Lu^fl CjIjLCVI cci)Ju 

J^oj j Jouj jlLI ^laaJI <LCiojJI 4aSjJI 51 jlll Jjjia 

JSCu OlajixLI 3oJL*a Jol Ja ( _ 5 _Lfc1 jjlalao ^1 ja^l 4>l^a 
Jjo (jlalaa ^1 3_i jj-oj CjLo jlxa Laal oLatcVI $ .^jJ. « .l u 

£laaJI <^><^1 j (al^Jkl 5alcuj) ^^<jaL_ojJl Sl^jJI 

<4i£.| jJI 3_>JjJI ^(j i «n l^ai ja_u V ^jblaLI ajJbj .JoujjjXI 
. jUajdl 4ajj 4 lL a £ ^ jja ( (j <1 jjSa jl jj V j^JJ 


jSU i a 

gloat 


g Joo 


ao.LaJI 

3 tj. t II 
(^J l < M I I 


(aLgJJ 5 jL_uj) 4>aLojJI 51 jjJI 
3 ,w iiojJI 4_oSjJI 51 jjJI 
4_>jixJI 4aaS^I 


LJU-Ot I 


—' <-f J ^ 


(2010) 10/9 f^\ 


56 







































^UajlS ^G ^ la q jjuG L^J djGj-ll jjlc J1 

.^j^jj-LI d_>l .zGL-ul 
djVd-G jll ^d-u ^jjL^GlII 

dGjj^JI ^jAjlG Jjlo — 5_"S. aAIJ <jl^jJ 

La^ . d_ijjA_ Gj^UI dajjJI CjI _a^La^ — 

djLGj-all ^^-j-Gj-LI (jxiiijJ G)I 

i a 1 \ ^ \ 1 7« \ d a \ 1 < i«1 1 a. A^j < >-s \ d "v 1 i 11 ^ a 

<1_coGa dad jJI ^_3 J ja jafc La ej_uo. 

t—■ilUa Lada£.j . <La. LcoJ I Ot 4 ^ 

CjI^)LuL aG ^j-C — \ I o^.d' cs—H 

i <-Ll_iL^M Lll — Sj_ij£. 

oLl^M G)lG <5^.1_call ^jA (■ LlojlJI <Lakiil 

. laa^jGa CjIj-U ^ ia~s. ^_2 d^ is~> dul^ 
3 (,1 d_a^_a d-LUj^j dGajia dl IGlAj 


adda 


I a. Gal 


U> t 


4 ^^ 1 < i< \N 1 ^ | 1 G1 


^G-ll ^ \ A^>a 11 jji j^A^>lll 

d, Gall ^LaJI _ ULjlo £. 1^ lLLlo MjJj 

^jLII d, \ \ x^a 11 Ja_<_oJl j ^jljLaaJI daj^ja 

G)l^ £-dljJI ^^Gj .daj a^> \11 CjI— ojia_ll <jGaa 
Cj JJa ^1 d_Lu_ujJl j^LajJl jy j) is^"\ 

<>lj^^fl jAa \ \ Jal—GLa.Vl ^jl ^^G dl \j ^—dJl 

6^J-& Ua J A AA ^ I 1 I 

.cLlLlLII dajjJI 

JaLaaVI 6J-& dad_ Gj^ daJLaa^.1 6j(J_u<aa j 

_a d _ GllGJJ 

<j-a La cul j J _ L ^ |J j JLO - 1 U 1 

1 ^ \ a , _o / d \J <>^s \ 11 _Loll djl La-^JI 

(O J X) Jlo dk^—caJI J K. aV.VIj ^1 ^JVI 

-Uj_U-^J I cj I_A L^G I j dJaji_ cujJ I d_SI j 

dGl jdJL3 <(JjlLLI -Sj .^jl W^^ll dil^Ji- UJJ 

dll ^ \ ^ 11 (^J 1^ a V) 1 ^JLLQJ ‘ < * < 11 

. 1 J_-y dJLdjJI JjLA^UlJI 
^jJI TN J_^.jJI Jlj^G d_>j_^G cGl^ j _aJ 

<^J_LoA>J <^JLJ 1 j\ 11 M1 J> ^iG^UI Lg_J ja.lG 
IgJ d aq L ^-a-GUI ^1 olna \—ljj ^.k 

I j-ujl 2 dlio_i V I J^j 3 l \ 1 a ^ IJ^. I Jj LG 

dGAo d_2^c ^_a d_sj-^-i dlj_ 2 GG LJj I 

^dla-ua.^ ^jl (Jjj ^J>lj)xt<C ^jGl^C^fL) 

^ A Vi LodJL£. lG_ GjlAJ <dll j J . 1 ^ \a _i 

^jJ-u-OlJ ^1 (Jjj J-^il ^ TN J-2kj.ll 


WHAT CAN BE DETECTED? (*) 


t^JUU£Vl<y»U 

La ^51 JjLLajdl d_»Jj 33 ^ 
3jjHuXl (j^SLi laj_i£ 

d_dfc Jj-Li U ^^aJI ^2 4_j jLLa 
Lajdc jVjd j d-a Wi d_»j^j d*h3 
.La^S 15 (^Jl 5 jjG 

jl d->JjJI ajd) «j 
d-j jj-o-J) ( j^ 2 ljL^.-vJI ,j^ d I x, fv; 

• I ^ \ a , As <d.,u<iL-u^f I 

< Uu„ } \\ JKdVI ■ 

II ,~>1 AJ)U\ ft [P| 

^yid-d j J(j 1 a"< (. djJu I ■ 

^Jl ■ 
6 j4J1 ■ 

UjL-k II 6l=dl ■ 



jaaa jl Ldui jLajdl ibjjJ jSlaa ^ 
L^lfc jjau ^^jJI uilol jaJI 
IjjJi ja jajad jfc ja-d L^_dJj 
,^-a.Vu judiaJI ja (j^l ^1 jl (j-ad-diJI 


3jlSllI 1 _<_UJ Lc jv \ 1A <) _Lu (^dl 

<djj,A^ill djL^.1 _cu ^ blind spot pi _ loxJI 

lGjJLJ V d_ijlal£.VI dJL^JI ^_a ^_2 dll j ^_ aj 

^jl Lo^ <djdjj Jl^-° S^twaJI 6 dA 

.dGtcl d_>I dJ V j_a^l I j_A 

jJfe ijjJ A^ll aj—aJ Jd^.1 U-U- a_u dlllAj 

’ ^ 

dx>>l a^II aV.^U :d_ij_tluJI dJj^fl d_l^ 

dxijjlG d_cul^jJJ Jj^JjlGJl^ (£ 3 —ajul^JI ^-oaJla 
J^l^GG V (£j a s\ \ 11 j-ujaII . laJdC. 

< j^aJLJl S \c jjlG V 6d£. djljloalju-u d aG 

6 d^_i d \C-LajJl d_ j^jl ua is~\ sj 

^jGlJj-LI d_sjj UJ_(d.uu-yj <i=i_ M d dvdl 


J^LajJI uG_^U=>J d_ coGj dJ-S^Jl ^_S dljjGj 


d_cu|jj ^G5G ^J-1I d r> \ 1 A U 

IjjlG ^LadJI I-a (£j A_a djlj 

^c_a-G|jJI ^j-a <dilj £-°J • L*_ ( - u ^- ^L>^| 

jj\a d^L-ajJI dajj d—ad! (jl 

a^ dl j_ ajjlsJI ^G d_ijG jyLal a^>11 


g-LalaJl d_^a.lj (^dll JdaJl ^j-a J-& 

S& dljL\— aG \ 11 ‘ &!■ * < > 11 


(Jf- LaGlJ 


Gx^G^j ^j-a-GjII j\l^a a (JlG)—J Vj 

_u^jJI J_lLaII dGalaj Gh 0 

^ILlS ^G GjJ) A^ia d_il_A-^| ^G-a jJUi^JI (^dJj 

c^i J-G^UI G)-a 


fd_>J_A-£ijJI 




^G SjJLa_i-^ ^ LuoC. d_aG_s 


^ <1 A^\ll (J-al^ G)l^_G^ A^a ^ _1 L 


is*** \ 11 ji And 11 G>° ^-cuU^fl ^1 Gx^- 1 ^! 
d_>j is~\ \11 dj^LcoJI ^ <a i<~\\ ^_a ^Gl£. ^v^.\ s 

^G G)1 jla -*- 1I dajijG .d_il_A-«£iVI d_^aJ ^jxi^La-LI 

jl ,L^VI G)juuG G)_^ * gig dj^f UJ1 6 d -A 

Lojud ^LuxaJI d_aGjJI ^_S jj) a.^11 

Jlxiu Ldfjij Jc- cdjjll 

d_ijjJI d_ ojI jdJ d_>J jlIGjJI ^jjUI d_aIiaGj 

Lo£. jtLdl ^s. A Vi 11 d_>L^J (_5-^ G)^- ca ^^l jGc 




U^VI 


V >\IAII jXJ G>dJ 


Ablj 


Gx3j-» V ^Gu d—GajlaJI 6J—$_> 

jX^Gl^.1- LJJ i jA ^L-aaJI J-GjJI ^jG - LJJ ^1 

V ejjJLcul J-alaG ^iJl G)^Jj .daj a^i dl 

dJ 1 ^ u 11 dll s G>> ‘ ^ ‘ 4 G) 1 1 ^ ^a \ ( 6^j-cLI xa 
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jjI&j 6 ^ IjllI 4, ^C-JLi ja> 

LjaCj (jLt-^aJI CjLa _UJ ( j-° LftAaJLo ^_a 

*V) <^.j\\ ( 2 )L — 4_Lju_UaJI du^fl i^yC 

^LJL ^jiii L 3 JI <ju_allL LLU ^juulLs 
(GY) Lt^kij-o . 4 jla J-oIjuu (j\ (^j _lLjJI 

x "s'' 

jJI j_ lL^JI ,J_oL <lJ^k j_lo kLs La 

,^-<^1 jL^ fj o-°j u* <_sV^' 

Ji 2 j . Lj \ 11 4jL^.I UU ^yA aJaLJI 3 -fl 

<ui]L 4-L>^U-> ^i £_jlLlLcoj ^Li j_~vj 

L^jjj 2 x 3 ^ &j^.jJI 3 -lc 6 j-aIL 1 I jAiI juJI 

(J^v A Vi \ 3 -aC1 1 4 a^J (^ 1^ |J^ A Vi \ L^_> yXjuu Ay 

(jL>LsAAaJI £ja JaJjlIL _Laa LaS 3 _AiArw 

(JL C ^lUI^JlIL I 4,1 is~> V 3 !]^ 4 i^A^.J-11 

.(Jxljl^JI jl 4 *?>11 4 a^JI 

CjIjJljlxIII 4_jjj 4ajLaI 4_«_uljj J^oaIU 

< 2 )La*_ll J_ lS ^yA 4jlLLL*JI ^cl_coil 2 )_£ 

* 

^cjj 6 jJ^LL 2009 jxic Lwiaj— ojI 
SljL-a k, a till Jaa 3 -Aj < (Y iJbl^xJI 

4a^.L (J^L-lL^M ( ^yA jXifcljA ^yA 

2x>i^LJI ^J_ Sa j .4_uljll 4 J_ uLa 

<13 lc JLoaC.YL 6 j-ALJI 6 .X-& 4_*_ul^jAi 

^ UMW K-AKkkJI 3 _^ci 

4ajLj_^JI ^jLail (J^. MXt\ 2 ja-A. < tTl 4-^^JJ 

Ciljl_ lLYI 1 4a^.J 3 _Lc 4_CjA-kjll 

4Jjj _call Ci^t II ( 3-11 SjjLsJI 4 \ i 11 

6 J-A 3 JI LtcJ Lsj .(jxi^AsJl jl ^LuAA* 2 l £jC. 

^LaI DBj GY ^j^^j-ll (j_o ki£ 4 jljl2a1I 

^ 1 < < « ^N- |^ 1 4jLi L 1 A ^ \ 1 \ ( jf 

jl j-^j| j-^Lj (^Jaj 4_Ll^ 
4 aaULc Jlxfll Cil ^ jlaII C\a1U| 

3 1 A.rka 11 iaaLkjiJI Ci^L.-^_ <_uj 3 JI IjLju-uI 

* 

ojfc 6 ^ j—'LJI ^j-kkj < 3 _JL > ^UI 

4_oa 1_caJI 4-ijjJI 4 _^a^. 3 ^ 6 Jj _4.fl,ikll 

- j^VI ^3lj ^—aj 4—^sJI ^ ji .1 

^a£ X^l 11 Ci J I ( J Ijjuu-u^f 1 ^ \ \ s J<; A Vt 

4ajj 1I dllj 2>° _<-^-»I 4_iLiJu_ul 3 JI 4ajj-LI 

^_cujj L-kil LasI^j jkl -^lj _Lu 

MAPPING NEURAL PATHWAYS (*) 
Blindsight for Emotions (**) 
Personalized psychophysical tests (\) 
emotional contagion (Y) 
facial electromyography (r) 


J| aJj <^^LLVI ( 3 -L <^3 -du 

^aaAjlJ 4. U^A.utt,l 4 \ i x 1 4*111 4_uLj-iiJI 

4a j is*x\ 4_LlLj 4a I Jj 4a jJ 4 jl£ II 4 ijjJ I 

.SjAJk^ J-Al 4-lk^.^L dUj 3 -S La < 6 Ja£ 

tn j^jji 

3_Aj <^IaaI jAaoJI 4 JL-A Lj!SjA 

6 jJ^ Cg'-Lu < nil L^AlS J^a-A I 6 j_aIL 

3 AA (jl <jjj L 4 —^>Lj jL-jJ 3 —L 

Ljlc 3 _Sj .4 _L*_Sa L 3 L 

4a I (3~L I < *A La2 TN Ja ljj 

jaC ^-2 <jaaU ja£ 5IaI _CUAA jl_<_u 

Lkii * { _ v 111 ^ ^ iS^ cd[^j-o 

^LaL^M 4aj(jIjlc 4aAa < \ (j£- LLa Msl£ 

(2>£ (jL JaI . LLI 4ajLaj 4ajj-LI ja£ 

. <kjL^J 3 ^ j I 4 ^jJaa Jlmii 

4-UalJL (jLlAxJI 4-jJj 

1 (j-o L_a J1 j) ^a 11 (j| 

,_i^j I jJ ^1 4 j—ujLuVI 

** nJ 

L^ja ^LkjJl J ^ \ I ^jJlIL-uii ^yA (3^^A I 

3 _a 3 !!^ JIj^JlII 3 _ 1 c 6 jjkll 3 -lc 4ikaL-Aill 

^JL^J (£J j *V <^11 JaLaa 5JL. 

< LcLjl^J IjaL (jl_ <-ojV 1 jl ncLj .4 aC-)jJI 

3 _L 4aLa 3 _S J-oasa dl_IjS ^_3 

^AOA ^1 4_aL IJ_1 £_o _^LJI 

CiULiVl 3 _II 4AAAi (jlj <(j-^lk_L^fl 4 aj3a 

•4a 2x 3J—Lc Jj a 3 ill Cil o^LlIIj 

^JC-Lajlc ^_c cjI jj jLiVI 6 j-A 2 h° L^ILI j 

JjLulJL 3 _i-kD (jjj-^ll dliL aS-iaa j^.Ij| 3 _a 

it,VI aLIjI Lie 


4aJIa 2x3- 


Jllol 2^ Laj-O \ xVl 1 JXXAS ^ V\ ^ Lj__Jla 
4aajJI jaaLa Lj^TaA 3 AJI 4aJLLJI jcLUI 

f- 1 -^sJI <J » -faO J ^1 iUIl jl 

4aj_iaajJI ^,NL 2>° ^Lo^l 3_a 2x3-L LjjlC 

.LjLlc^fl ilLJI 3 _a L^jajj ^La V 
4£jAva ^lj ^s.1a IaIJa 1999 jxl_ C 3 _ Sj 

2)1 <^,>^>11 2>^ ^1 Lxju_uL ujjLa 

Lj_oc 6ja>.j_ 1I 2x3j y *.1 CiLj a^>\ ll 3_a 2L-^.L1I 


{ ^Lcu^jJl J-uoU 

y>yju^> CjLil 2 j dx 3 -^kll T°jLL_llJ 
(J^y-uJI 6 jjWi -a 

oLojIaII La^Jl£. 3 IJI < 1 ix^A II 
<JJJ ^LojJI 

.JjIaoxJI 

o-° £,^ L5^ l3j^' (i^b 

AclLaj ^ t II drdjJL) y>y i/^~\ 11 

Caljj))*✓•>« II (Jjla LS -l£- frUI jLtliljl 

. LajJl£. 6 jLkul dh° * a s 

djdj-ll (j-o 4 _iasLLJI <aAa 11 I 6 AA 
<lajj^x ^ is^"\ ^jl CxcLLxL_uI ^ 

neurons qIa^ausjlII ^ 
jlfk' ul9^ ^ 

1 L^j ( JxluJ I 6 AA _5 . ^LjtA^ L aJ I 1 « ««/\ 11 
S j^UIa 4_>j) 1 a 11 <1 o \ \^ jl^ll 6 JLa_oj 

^ Ij,jj amygdala 

.^jaIsLsJI ^cLidl <^JLsi_o 
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[‘rO L ? :i ] 

' (J L lAXJ) 4_j ) ij 

4->Jj CiLujIjjJI jla <TN (jo-jjXI Jla ^tUI (^ju-uaJI l5 -oaJL a j-LaleoXI jjx, Sjia guui 

.4_>j^a-iJI p-frWL <t j*a ^ ^ojULj juLaa ^udj*a ^Jl LJIx CaLaJ jlxajdl 

^1 c.UKa jl jSua . jCifl^Jl lH l 5^ C^- ^ 4lala 4la£j ^ 

JL* ^ jljjVI 1^1 ^ 5 -lt LJuAi jl jl pLujUI 4^aaJI ^ jA La «jje*a» jl 

<<UfcLajJI 4 _l1LxAJI <Laj| j^u ^j(3 ^jli jl jSLaa .4^LxJI j^a <LujXI <L$a*JI ^ ja-ollxJ 4_iaJj 

.4JJuJI £ulijaj 4^jJ| ^ 4.1i uAl) OlSjuJI Jla 4_»j|jl^UI Calais.u<iV) jaufla jl jSLuj 

^ >! 

S^iibLsdl jtL-uJJ jLxaxJI <L»Jj Jxaj JlS> y 

td.i'ihU. jtLJia jc jjjjju (jol -^i <~iV jjus v-LlaxJI ^(p^l< <i ^ LS adjXI ^^-Lc (jojxa Lajlfc 
j*l i <m <VI 3 /> < V;,. ■ 11 3 ^jll .CiLSjVI uaill ^rni^ JJuia jtLHI all £ jj jj‘* A-k ' 

(JAujyi^ Sjjj^sJ!) 4aajXI ja£ j jusJ I ^ 4a^LxJ I jt LJJI £ja ^jL^ jjiaa (jadija (jxijaad I j 

j(j ^ ' jj^l llAj .4_i£.ljJI iLijjJI JdJi jjj Uj \ \<\~\ ^Li ji-L-uJsl dlu jli jaij t^-wva JSuxu 

jjjaaLa Ijald jll jl ^g-1* i lla ja.jJI jjua £a j£]aa LaHa LgJ&j 3_ijaaall jjua 

.(JjJXuuV JSlua 4aa.,jJI ~~'lj ' '*“'< aldU^a j ^ A * jj-a• jajSLa pJIj t iLtAbLxJI j£,Uitl 


^unh 4_ijj 



y-LtObC ^ (j -v 3_iai ja 3 ^ ^ 


U 1 ^ ^ij 



j-i i .u a (j^iUa 





jlxat iajj ja^^a V 



j-i i .u a (j^dAa 



S jlxaxJI 4_»Jj 1^ <m ^^jJI £L^jJI ^sll^ La ▲ 

^jlajJI^ L5 _alJ^.j¥l j^^j 4ajia CjL*aj-a (_ 5 aa>jXI lS ^£- j^l^laJI (jOj£ 
CaljLuul <La1 l“n V iauu^aXI ^LajJI ^3 * ^jlaJI <Loj^^I <A^.Lj jla ^i^-iSjJLa 
CiLxajXI Cajlal aij .^1 ja^jVI jjlll Cal j ^LiuuVIa j-lataa 4-iSLuJ'JI j-a 4aa1 
Cajaai. Jla < jlaaL*JI 4ajj LS it Joa Caljxl^a 4aalJ^>j¥l jj4 4aaLajJI 

^luajdl ja^uaaJI ^Jl 4ilual - ^aLilli alAj .SiaaaJI ja^l CaLuaJ^a 
^ LieuL ujI Ij^j (^jja 4ajiadl 4^aSVI jl ^l jatia - 4ajaa-UI f-laal jlijail 

. jLiaadl 4a jj Cajaaa. 


( ^ 1 ^7^ 11 jLlaxJI 3-jJj 

a 

^ lAjll JulsJ 6JaJ_t±j| <_llJI c-u_ <-oj 

<_sj^a <a1ajlII C-sLa_ul^ jJI jxU_ ojIjlLI 

UaJ I 6jj^ da 1 Jl^ ) 1_3 \ aA II 

^_oaJ _ uj _ <JaI J _ 1c 

<^ 1 ^ 4 ^. I J_^ I jj_o <_ojlS <L_<_uj ^_A La Leu 

dal_JudLaJI ^ J_ d ^ ^ cJj 1 ^ \ 

jl (r) 3ajjJI ((OmAA)) Aekku_caaJ <1 aXJu.uII 

^LlIxJ I CrLl jj) i ^>\I ^ I Jl^uJi_ uj La jJLa La 

^Lal <lla ^_alL da_: subliminal 

Investigating Blindsight (*) 
Blindsight for All (**) 
the superior colliculus region (^) 
controlled experiments (X) 
visual "masking” (r) 


J-lJ® _^JLiil I_t-uLida jilx \ jj) 

da .\\m <jljj-LI jjlC <AjuL-U jj) a^)II ^I la-l^-jj 
IaK <jI Lo-a iaLiua _ luVI 

LlL*_2 Jj ^jl^ <<jlaULc 6jlaJaV LijjJLaaa j/-C.IJ 
t 4 » i AI j lU_> I 1^ ale 
^ U* C5J^ ^-caajj-a <- ojj 

jjJ2l!L (jxil ill ^.LlI j_a _LjIjjJI jh 

O' UJ J ' W- 1 Jc5JJ^ -OMJI 

d~v-> ^dULsJI jj-S_dJI ljjj_iulJLa IjJ^_ loj 

| jl£.Laj JJ lulauij-a _il Ijllj 0^J -^1J 

£_a la-Ouil J_i <e_a_t <>">>. <1 6^^.jJI £_a <jajjJ 

5_uLuui 6j_l^J dul^ _ill) ji.1_ ojl^.^1 

^Jju-LLC^J j2u^l| I n_<_ul I jj ( ^ ~N. 1.^1 j 

. <J jJJL >\lm aj J Ls_JjV Li 
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^LuxJlII ^e-iL^uaJI jJl (JjLlII 

. 4_ojI J <j j 4_j3L» ^j-uL-OlII ^_o3«jll 




> ~ < 1 jjlSj 


— < \"\x 11 


^t-Oui_UJ < 


I <^aj) 11 4^.j 


<6 jllxll 4 jL^xLlJL CjL^U-II <LaJljt ^ ^j cga-ilI 

|X ** 

. <JlcIj 4_2>JL*_a ,j£j_ 2 C-a ^_a 1 \\ Ij 

<JUl3l1I Cl-\J jJ is~)\\ (( Q LcajJI 5_>jj)) ^La <^I (J-ZJ 
O - ^ La LaJ 6^JLOJLO LL ^J^5L | 

iX 

<£.j-o^-oj 1 a lan £._a ij\c 3)1_caJtJI 

. 1 A _Wj ) L^j 4_a£sLl. ^LaJl J^LL-a _ a <jul31_o 

a 3 l-vaJ1 _ ujUlIslJJlI 1 <juljlL1I La| 

(IjOJlS <_2^JJ <Jj_COjllI 4-iLeoVI jlij <j| 

^LlojlII <_>jj Cj _^ )3| La e_ajJU ^^ (J^j 

<1 \ 4JJ \ < ^ | | ^ J \ , M 1 j 1 \ 1 9 0 A. \ \ < ( « \ <1 \C cLa^LJI 

6dJb dJj 1 x <m 1 i ‘ < 1L * \ dJ3 La i 1 ^ \j 3 

. ^ju^jlII jjj-t-i^jLlI £-a <jojlLII 
jaj ^LaJI Id— jlj 3)1 <J—jIHI 

IjlcL (^joJLjJI j\c ^_ jL^ La <IjL^I 

6J-A (JjLa j .6^jl _ cud. jJllJ <j) (J . J.S'ij 

* * ** * w 

<jj^I 3)1 ^d-^. J-ola-ll ,*>_a 4 julx-oJl!I 4 \3jl3I 11 


(*)2 


4-i-U^ifc J-Xcu 


J^- 


ol^VI 


H 6^* 


<4_LLLI. <LCj-eaJ J_2c_all a nil 

. 4 a n4 \ 3) l^l1 ^-3 ^x$-L_» ^Ja-a_i < J La b^juu LiLa 

** ^ ^ 

<JlLo£. ^_a ^_ LlajJI «_sJLaJ 1 J_ ^.Jju dJ3-iJ 

^jJI <jlL»JI Cl^j 6jtj) iS*i\ \ <Jl£.|jJI <1_cJLxIl 

J-2s-aII a nil jl3 <icj_(-OJ Cj^lC 

c^o>*—^ 6i J 

^-Cj_^sj_a JJj —^3 


1 VJ 


L^jlII 


JaLlSuJL ^ I LT^" 

(^JUilsLi <la_\ 11 J_(.nail dx4^-ll 

3^ ^-Ai^Jl j\ a (i a 11 5 ji _t (t ilala-a Jjla.^. 

** 9- 

4.tuJ) ?> _(_uL < \\V\1I 6J-A f^jxil^Jl 


6J J>^ j_a ^ \C 3 )LloJl11 4_3^j ^L-^Lk. 6 J.A 3 Lju_u 

55 

—<-uljJ O-oj 3)f3JI <1—JJjJI L5 -ajJ uj J—1c. 

( a^all jjlC ^\U\4 11 4jlujLI 1 ^.IjoJI_ ujL 

LI A^all 6J-A ^_a 3^1 ^Jlj .<jjjJI j 

3ajL^> 11 ^_i-^jJsl 4 j_u1^j oj-^ < J-^al — L ^ |J 
4-^u.tL. 5_La_Al ol3 ^aL_aj-(-u < ^a\a^ cjLjLj 

l^-i jJjJ ^—ill <J-L5CJ1 jl- uj J^.| 3j-a 

" *> ' 9 . 

■ < ^a ill! 4jj)jJI a nail jJLC ^LLlLI 


4^4J1 ihlxtj 

1 3)1 ICjL_u1^)J Cj^)^ LI JaI 

((I jjj3>^ fc - >}) 3)1 Qj x _ CUJ ^ U^.^1 

La_\\c ^-L^. <Ulil <jujlL <UjJL 6j_5J- 2 k. 
Jj'—9^ <^LLs. —coj 

J inall JjlLjlj jXJLi Lajl£. jl <J^lj 

^■tn \lViall <juljul 1I <L_(_ul^j (£j is*x Jl 

oLjI L-oljI cj _a^.aJl 

3 )dlrv^Lll J _ cLaj <U.ajLS A _ <_u^ Ijjl^ 

^jJ| 4aaLLlJ1 CjL^julII J_a 5-iJjJI ^-a. 


<JJjJ_ call 4 \ \ 11 ^juJI N V >al J -al^ 

i(£j _coaJI ^-ajJI <JUc ^ 3)L-aJLll 3)^ 

55 

^)^jJI 4_jjdJ *^L_ajL^.I ^ji^^fl rt-co^)Jsl 3 )^Jj 

4-40SVI ^LajJI 3^a <jl^.L ^-cojljjJI 

3h° ^ ^< (Y) (SC) 3 _jjIxJI 

.J^lxjjjjlII ^LajJI _coJ J A nail Cj-2cI 

j,jjlLJI JjLa < uJjJI j \C- CjLI j) 11 _3L_J 

Neural Pathways (*) 
transcranial magnetic stimulation (^) 
superior colliculus (Y) 


^I-cj .^lj L^Ijjj 3) j a jWwnj V 

<3)LloaJI 5-ijij 3>£. CJj 1 11 6J-A JjLa IJjlj 3)1 

J xn \ llj oLIJJ lcJI (^-L- CjI _culjjJI Cxa.jJL^I 

3>a jLlla ^-Aj) j-tlilll Ci^I La LJ _u 3)1 

4jl^.LJI 3)-a Ij ^J-U 1 aaC- 1 j^LajJI 

L5^ 3 ^ (j-dtdl 3>*a <JjjLlll 

d^L-a 3)1 J^-a iju-uL-a oLl^I a n 1 
J^-cuJ jdiil <Ulll (£j is*i \ 11 j xV>all£ 

_lL^LII 3)L^J1 13-A 3)1 jJJLij . J-o^Axa 

<L^JLs_ail 4_ jjljulLJI dill_coil J-oxj 

a nail L^alc jkj- cuj j^^lll dll Leal I ^ 

^ 9 ** 

d^LflliL jl_3l ^lill 4_ij_cdaJI Cc-^I ^jJallil 

^JjVI L^jLa <jIA nil 4,na 11 d^I 4 jl3LLlJI 
^jlII 4 \aLl 9 11 ^c,Leal 1 4 ^ 11 ^ ^ £j£. |Jj|J) a it ^ 

jXjljJI ^-axJL 3x3_ ^LcOlII _^jll L^3)JLaj 

• 3)Llo3l 1I 4-jj|j J(Aa> 
^jLJlj^LoLlJI Jl^ ^ 3)-^ljJI dixajJI 

iX 

^Jl 3)-a <jl 3jl I JaLaj^l 6d-A ■ ** <-> L\ 131 1 — \ a 

j-aajJl ^ a \\i nil ^j^al xn^fl J \C Q j-^cil 






Beatrice de Gelder 


ZiJ/ > 


^y/i 


// ^ jJxJ! SJ lieu l 
d 11, // ^jJaJI 

£x-gLz. ^ j -9 J-Hj L-S/j J t Z^ Xl 
J, ,Ac. IlAi (/■ Ij-djtf-) lSjiJ-lLu 
< ( _ jujyl±jj La .A ,A> Li (_jjjjyjlJI 4l±Jb 

ili Ju3 ^_S> ^gJJLzJI ^(A // 

^ u. 1 / t Tut > ,<! <L»y^j Li Lull) 

d it 1! ^ jJxJ! <jJ-LlZ^jJ> (J x^sIloJ 

bJ^jJ! d^ II* * l$ < /<f* Soldi! (^lll 
ijf- l4~i ^ 7II Uj? '4 1 slalxII jd^LZ lLIj 

(jus dlLLxJ!£-a i i/^x 7< r>y/ < o 

.ZjjLi 1 »/ ‘LoaLJI dJLajy/ 
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4_)ux. Lll 1 I d-> U l i^V I 6 d-& 1 

J 4 1 (jLcojVI ^A J-aA^ SC 
4_)^j^JI ^L^JIaJsIj ^4jkjjjJ|^ 

^1 (jjjj ill) 
J dL> <LxjJsl dljJ_call ^A _CUJ dlld-JJ 

^JlII Jji_call ^ 

I^JlAJI £“jl_2x lj_A J ij _dad Li J) 1 An 

a sjjj . LcLoj < iel a ‘^d 1 


La^-LLj ^jJI A _jaIsLaJI ^£.1_daiL 

isLa^l <SC a _i^LJL L-olji \x"\\ ^jxil_ill 

Jjlo ia-cujlil ^LcjJI ^^A ^jjxl 

. amygdala Sj^UI 

^j-a JjJaJI ^LuljI <jl_ xoaJI 4-»jj CuaJ dll 

A \xAd Vlll Sj^aJI _uj (j-*jJI 4 a <-uV-dl 

<j| Mill djjj ^j| Cx9^ *L»Jj-lL> ^_Ulill 

.X 

VI A, \ 3Lu V &j^aJI 6J-Aj .^j-» 


(Jitiu 4_>jjJI )> LojI j ^IaI » L^llel Idl 

** 

CiK a Vi <JUlAjJI <JL<dAJI 6d-A (JjLoj 
A^LloaJI 4-»Jj A _oIaJI J^jA ^Lol &jJl£. 

.^jLcujVI die t_al^JLJU-uVI ^A <Lj^AjJuV-1I 

J- > - ^ Je 1 - < - LL ^ o 1 u — 

I ^ A.Aj- 11 Jl 4 \ A xjuJL l X A Q I^JlC 

dln-^ <^j-JjA_!I I_Jull ^£d 4-»jjjJI ^jl JAflj 

<l_ol£JI oljl—^-11 ^liLUl {j£. ^ 

^JjLlZX _<_uV <1^1111 

< I A , uLfll TN . 4_)ua^J l! I 

6^) Kc _Jlu J-OJl 3LJ (JiA \ JUUj 


^-JlLlJ _i_U_i <lU 4_cllll jXJLJ ^j| ^Jl _uVI 

Ll-^J . dll j d)l oJ^ LSJ —^ (JI 


{jA ^_till JJLJ <ll jl < l x A \ | e.UjJjJI 

^j->l (Aa _(_ullil cjL ^.ajjJI t^ujjjJI 

\ \ Hi _lLaII ^-OaJLj ^j^jL-oJs) 

. ^ IxqJlII ^ (] " ‘ 11 t_d JJbVl l_si-III ^1 ^_S 

j-OJu-oil t^jJjjlJI I«il La is^S-a J_01 ^A_uj 

CA^o^ ^11 <fAAl^JI ^ 

JjJjlII Jjlo LojIa VIJ^j (Jlj)^ll Ciljl-^-a 

Lx-J^la-O ^LlxsJI 4_>J|J-1 (^j^.VI J^lllil _o 

■ . JjAju-oII ^_S clx^x.\ 11 



4 \ 1 \ 11 4_jjJjl11 4_oj^VI ^julXj <dJLo cuVl^ 

QLajla.1 1 (JjlSju-uj ^1 4ji _cuLcuVI 4 \C-LojJI 

<jli <djLLiJjJI j\c Lol .(j>\ jljlsJI 6djljJI 

‘ ^Jl9 j C£J J— 

£\ lS*i i (JOlI I dls 1^^ ^ \ lS*t ^ I M S -ClC. L^J 

<ejj ^—b -^j-dxVl 4-^j-^-ll ^-d-dUljJI 

6^)LLl oLcjlsIl X 1, — JUJ I jX \ \ ^jl XCL*JI 

Vjl xj-AJj ^jl (jjX SC 4jux.LJI ^Jl 4 j^ji_cjjJI 

•L$4/^ j-tliAll 

d)l (^^Laj ddlu ^LslII ^—Sj 

^-cuLcul J tgJ 6J-& Ja_cu^lll ^LoJI 4 aL>jlo 

^jiiaJ V 4->j a^> \ 1 1 Ciljl_ duVI 4_Ol^jJ ^_S 

<Lx.j • L^d^. j-Xt-ajJ J^lj J*S a Vi \ L^SIjdl 

a A ^ ^j| ^1 llxlla a^^>. II 


4^^ ^ I—^J-° 6J— 0 ^ JJ 

J-Jj-O ^jLlUX.VI ^_S LloAj <4_UjJsI 

(J-aJUu-oj ll^j <dd-SjJI Cil d ^ LlcjlII 4jl^_jx ^_S 


lli^X 4 I CjljLJj-aj IjlJUX. 4_»jIaj (djLcjj-Ci 


(j-° 4^jd I^J^I ddj • j-dxl 

LVJJI ia_£A d^-lj _j VI I_AjJLOJ V 

l^lljj .4 \ < s\a7i 1I ^_S c-j) a^> 11 4iaAV-ll 4jiajjixJsl 

^ ^ ** ^ ^ 

Sjl_dul 4_>l ^ \\T\ V SC 4_lx.IjJI ^jL> LxLSjJlI 


^ LuxC La^JUlAJ (jl _col A^^lll _O 

.^jIj^jVI (j3^^ LT^i 4 ju-u11L 

<( 4 : d' lt® c$ J d_> c^j—^ AJ 

4_sI_ 2XJ|_<_uVI J-Jj _<_OJ ^Jl \\ A A ^J-l A _ LOaJI 

_ujU ^ji aA \Au 4 _julSJ_^. <6dl£- 

4 \\A\ jjdG Cj JArx ^lc 4-cV-C. 6dJfej) J clil 

<JLx ^_S ^jlVI qjli- Lajoj <(d£j <-djJI 

d)li <j-^-l j V*\\3 .4_u Ij^xj VI dlil-Ajji.1 
d)-a ^jLloaJI 4jJj 6jJfella d^^-J d^d-il ^^XJj-ll 

d)-a dJJd i_jLc Lojuu <4_ijLcjJI CjI—^JljlLI 

^LJI dlj .4_G 

^jixJij^.111 4 _gA ddll^ 6die SC 4 jux.LJI ^1 

4_^xxJI ^A 4_ijLcjJI Ldl ^ JUlII jxldixJu_ul ( A-aJaAA 

^j^x.VI ^Jallil ^jGlAj dJl_lAj .4_ijJ ^LloaJI 

oi^; ls^ ‘diu L—cujll.1 Jl 

A SC 4_jux.llll VdJ _ ^aJI 4jiJj j(jd 

^lallil 6d-A Jalxlu ^jl I J_i lludjjaG ^A 

.^LloaJI 4_)j|j Cj jdv-i j \C- 
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CaLL^* oJI j-i-C- L_ijll ^ J_loJ) 1 \ \ 

9 

^ O^Jl ^3 <L U^ 5 -a <3 

J 1(| i S> II (J_oJLaj .^Jlo jla^ 2.7 33 oC. ^_L 

ts—lfc (magma j) S j (juV 4. 1 j^_ ^ JI) 

C£Or>^ j'—^ [ '-$-L-> a A9 6 L_ 4 I o'— 

63 I jV ^c-LcoJ I I cj^JLi I 5 L x 1 1 I3J <1 ^ x o 
5 aILJI jJ jj turbines (oLu> j^j) ol— 4 \c 
4 jlLLLc ^A JjLco jj-clco dlLufcJ . 5 jIL^£JI 

CLEAN ENERGY FROM FILTHY WATER (*) 


10/9 jIjjjlII 26 dJLUl 

2010 /j-uG.ua i 


?^a\ 


(*) 


»Ll4 ,ja f-LiJ^SJI T LL»I 

oijxoJI 


4^JlxU 

// L-^>^l// <>ZxO J^D £X,^x 7 

bj^SJ! y/ b ^-4 <sJbd! 


<JlJ .B .J> 


! Jl 9 J 


tiiL 


4 _jLiJ_o ,\L_x_u 




Lojlc. 


^ l_L>4^ I ^ Lao -la_> i.J~\ 1L 

^AA .^‘Lu-OlLI o LoJjl£. ^jtwaJL j^pL-cVa-ll 
6Loo LiJ^AjJL 5 _iVja Lajll 6JJ& 

OjL^> (^jjj-oVLi 4 _H_(Jjlc ^ is.o,-^aJI 1 4 j < ^ 11 

■ LaLj^ll ^aILII JjJjjJ Ijjoa2oo ^ jjJI 

LLcu 5 jLiJ_o (J^_i <£lj_cu_ll Cy^.T il ja! 

^ ^JJ-^ cj^y^ ^IjJJ 

cAij II 61_i-o 5 aIL 1 £“l_laV ^_1L*JI 

^A l <Lcul^a <-JUll ^ a ^>11 

^ yj ** 

JjJja ^J«c 2^-° Lo < LcuJ I ^LjAjjLI 6 Li I 

^ j I « n ) ^1 1 ^ j < 1 \ I < 1 « <« \ 1 I i^y* 1 1 * , " v * J 4 0 \ bv \ <L3 

Cj JI JAj . 1 ts*i \ 1 d)Lo_i_u^U LojI^ <_y a it 

C-iLol^C !^y O —L^-iJ 1 J) « V< 11 6^Jb 

^Jl <^JL»II 6 1 _ill ^J-Ci <L^2iLi 

^ ^Ijjlj _cuVI j the Russian River j—uj j 

6 LI <1L a g. 1 a Ti y 1 £\$^j lit & 

(^JJlLo 400 <_ 0 _)A_i <LiJLsII ^ 2 k A^>1| L-iij A^Oill 
^jIa <^j_iLJl^ ^Lju-ojJL Lol 

^)1 ill jrLlL ^LoILaVI L-ki .xvll 

Cj I j-i ^1 _<_<jj| <LA^JI 6 LI I J^A^. 

. L^liLuLcul ^a .LI^aVI Hi 

I jjj ^^ ( 3 -°^I ^jj— 

SjI _cV the Santa Rosa Geysers <lLl_cJI 

^jJ) Y I r> 12 I_ 3 ^ 3 -^ ^A <tlll 

6 L_o ..i^L 3 ) ^3).. 1 

72 <AI cal <1 sJLlII , - ^a-oJl \— -coJI 


4 -L^Lii^ ^uJb\AA 


L £^c£l 1I cijasJI <>l_L0 jjAA ■ 

oUl Jb^^^JLxll 
geothermal <1AL-JI 4oa^oJI 
(j) JSkOj fields 
(^jJI ^Ul jt^oJ IJ.WTC3 
^Lijy doal .YVLuil jAju 
dJ<Lcoa j-a jcaJIj djUaJI 
ciijoaJI <>Lca j^>i A \ ll 


^ SjiaU 2^jLcotl JIaj ■ 
Luj^oJLSLt I jjj LuLcu 4,\ yjuy 
jlilcoa ^_L 1 I ^ jLuJI 
Olla^a ^Lcj 4, y4 yS 
4 a^LcoJI ^oaLuJI J3^0k 
.4,4 uaxJI 31 d-L^csJI 


Jla cy yj< tVi jl (jSkaJLl (Ja U 
S joiu^2> Jj^ CiLK-gi <>jib 
<L^J 4 >u.-JU ^laljJsl 
^ d joi,1 ^.um La 
Ja4 

Jia ^.tul ^^jJI jjJU oatajia 
.4. yV4"JI 


djAlljUu jjj^a 
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j-i jLLjJI jx.L-^u 
4_»jltialbil <judl£ 4ia^4 
^ Mayacamas (j^LalSLiLa 

. Luj^JLS 


La_J (J^LLju* ^Jl 4 ^UJl 

j;J* u ^jJI j<: nni-ojl^-3 ^jL_u ^LjdJ-c dilj 

. L-J>J» l^wJl ^-!j iljLO 70 

<4j>j I A _ sLLJI _cOlI <LLj|> 

6^)1 jj J)JlS1l1j .4 q JVJl iSlLJI Jjl 

tfi * 

La 46J-& ^j| 4jk^j_a^l 42LLJ1 

oLVjJI oL^.LlL^.1 ^j-o 4jlU 10 Jjl_ xj 

3_J5lkll Jl Sj-^Ill 


jxlj <4 jlj^a 1I Lake County ^jlj jl^ dl_J 

‘ ^ 11 &LlO LlO^J 8 

^ILJI £_LjJ .4_cuAj ^SijJlIJ 4j*JLl1I 

^j_o Cj I j K 200 jj <Jai I 4 jl^. LljV I 

Ifl \Tn dllj JjLu 4jlg^ j <*L j ^\\ 

(jjJ 2>° 4L_ ljjjxa 4_uLj^^ 4_L^. r> 

jl 4WJI CjljLi-1 CjI_jLuljI dlLuk 

jl LV\|) ^j_o 4 ^jLjJI 4jijUJI CjI_ 

J'— cu j 1 c^l 
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\ $ \a <2jlX. \\ \ ^jC. 6 ^jLi£. 

fcLlI <L^JULJ J_ I^JlA (^jJI *lll 

^yG 4jLlLs ^_S <jlAjl11I ^j-o 4-JlSJ.-J1 

6— 

^jjxoI^L&Lo (JLl^. j^AJlII J£.L<-OUlII 
^^ ^ k ^ 3Lj cj - 0 4jl»jJJ l-dio j-aj 

.<Lo_ai_ajLC 4 K_ddl (J.^. LojI^ ^Jjux^. ^lajua 

^Jl 9 j lljLi_u <juj-c q.^,^1 j <1993 ^.Lc (^ 5 -^ 

uu<h ^-aI^-oaJI £._ojjIJI v,_aLLsLj 

t_Sj 11 61 _li ^jj_dlll ^_i£. i_3j <.^>11 

jaj ^jJI j^iij <^JL*!I 

dJLo_ ljj I ^Jl 4 _j _i-ojJL* <1 4 CU\ a 

Cj ^3 I dl Loxu 1 ^ I Li-aJ I 

6 ^J l>^L>^^ j$ 1 /wo 0-0 

oj-'jj— 

4 ^ U * r\ ^^)_duLO ^LjuJ )_J_ojLH ^j£. 

^jJI ^Lds CjI 

4 \ \ \ \ 1 1 1 1 i^> 1 Ji _cIj^jLl 4 _HJlL L^Jl^JIa-O a.T \ 

< 431 j cj _ijJ I ^_aj . I_4_»VjJ 

ls* uAjj — 6 ^ 

<JLl^. ^j-O J) _I (^Ajl^JI 

L_Sj-t-£^ l_4I C \V (J_jl_0_0 Ui <Al £j 

4^JIaJsI ^4^11 < 

6 j-pwj ja3 ^jJI <Clear Lake diJ jaK 

l^iaJ < LiJjjj^jJl^ 4-A*2j <-»d£. 6 I_XO 

^_£jla 4jljI JaJI j a^>IjlaJ1 £j _a I_ &Ijp^ 

<^-£jJI^ 6 ^ i \ 11 <jljLII 6 I i^JJ 

^ x^> 11 t Sj 11 «L^JIa-o j ic 

. Luj^jli <Jj» \*4ll oL jjjlxjjlII 
<<a_HJL 11 j <-L> J_L 1 (J^llJI j \a is*i ^ 1 cj 

£atUI jrl_33V _ lL 

^-S (JIjl^JI d^LujajJsl ^s. \11 

^)L^Jl 11 ‘ ' ^ dA_C vdJ d • j 4 J^j^ 

^Lll "x <.Ti dA_c ^ 1 c ^ 2 y A 

d3I iS^3 • 4-lajulL=J I 4_jl9I 

. \ g \a <^l_II ^)Li^ jLalj Sjj__^^ 1 ^ 

cr^ a^jtj—“41 6 ^ -4^ ‘f^ o-°J 

t MI 6 IjlqlLI J-i-tO-O ^ jjS' <> ‘~^) s 
.<^111 ^)LixJ ^I^ijI 



PUMP, DON’T DUMP (*) 



. dll J 3j-^ olj 
-i-d-5_~x <2^1-^ <dl 


jja! dlLlAj .'2050 ^>.1_ aJI 

jJaLII 6J.A fjfi ^ —^Jj 

jlsljUiJ 1-JLJjjjdjJl^ JjJI 

d^Ui^l jLlIcVLs j_^.^fl <_.i ILaj . 1 

(—1 "X A <) 4^JULJ &J) \X ts*i Jj*^3 

<LxJIaJsI 61_ill jLui 2>° ^_II 

^laLILo (j\£j-u ,Ja_lILj .jLVI 
<4 \ I dj 1 ^)I^jlA*^I dl-^J^)l ^ tin 

4dlalll (JSLaxi £\j^yju ulc ji.Lii ^ 

. U^_<_<j a I j->2>-> uis <ju^l1I 

Jj- till! j-a ^-ul3 (5^ <dl—Id ^-Oj 

^jlj 6jjJ£. Jjlj-aJI ^2)1 < c 2)J-<-4jl1j .D> 

LxJ^-aj c5 iu 4^^). aVi j_o 4^1 j-JlJI 

^jJI _ dill J^J 4_t^lix (Jj-L^- 1 


dllldi 




ej 


,VI 


^J>-2X I £“ jl - OJ ^JJJJ dll -^.1 dl aLLLo 

4jLLlJlo J^J 4)1 < 4jij I j^-J) ^ H 4 slLall 

jU^jI ^-A liA 4-o^xJlj 4_u^lixJI L^jijla 

. l^J ^c_L-<sVI ^rJj-alJI 


QjLuj 4 ‘1 u a d* 3 o^JL (jj-ijj j^_i ^4xi 
jl Ha <ilH jHI Ldj^LiJld IJjjj 
<-iju^sJI aLla H jus jx HajXI Ciit 3 


^jLa <l2]>J^ ^3 laI_ LjU 43_»dc ^Jl 4 w< i\1L> 

4-li.LcaJI ^ul2uJ| j_A dJ djdJI I 

^ JlaJ f ^ J-^J ^Geysers 

^jJI j <Fumaroles 2—ulS^ jJI 2xiLJJ 
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[<UJLdL^| S jlsS] 

J 6Uj 


6dl 2008/11 iVtll ^A JAC £_jA^jL* 3ju^aJI 

6 Lit 70 000 . a AI Lie ^ j^L 

<jLolS| _II * _j^jlWI ^A Loj_i <1 _2sJL*JJ 

■ Ijjj LjL_U <JLJ J-O 

C^Uiallil ^-S 2x>ljj-<-^il J—=^Ajj 

x no 11 ^JUljJI ^)L^L2L 

(^111 ^—i^=_>JL L$—A 3—^j-UL 
J[>%i •<_£->'—Mj Cs—1LJ.I u—s 

du> <d I^aJ I & dd& ^jl)) ! <^j) * n 1^ .D> 

L j. - ^.j l oK q . <_>^L>S d I j dl^l^s 

Lac I_lollj dilj 2)!_a <<SKJ J_Si 

((.^j-iLJl^ j_d acL_u_>j 
THREE PROBLEMS, ONE SOLUTION (*) 


U4^^_du l^-JllI 

dLJ <1 9 U1 c ^JxiD LjLu ^SjJ-o 2h° 

J-^J J <J^J d^LJI d^*N A nil <LiJL_o 

1^-jA ^_J^-C^)_L I 6 Li I JSjLi JjLOJLi Lj LJJLJ 


<_o Is I duS <1 J-Cj < <_jjJLua d) I 

t^S^-oJI 6Lo 5SILJI jjJ^3 ^jijduLo Jji 
dLJ ^^A jaJLJI ^A <^JL*JJ ^ x.^11 

< IjxJD LjLu ^A <So 

JtiLlAS dLJ <JlLIS^A . £_cxj^jJJ JjIS 

^Lil Jjaj ctS ^^J <—•>ttL^fl J-tl-^w jI 

dJ LL>IS_oj dij^-i dLJ <jlHa-o _o <.-^JLJJ 

JjJ _L_> J-O (d-O IS lo£ . 6jjlvQ I 


Cuts jU 
^LdlS 4£jd 
<oj^duJLi S jdl 
djusJI (>LlO ^jSJ ( 
^bJUUI 
i.uxdi jjJtl ^ 
.^olAXI odb tj ^ i i~i 
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<>LJkl (j&A iuiaS] 

IjA^jaJI <L§UaJI ulla^o S.U.t^k SLdA (jAa 



OlA 


dl-Ld 

^JbtXI 


dl_Ld 

dJjb 


s: 1 ^ 1 

•dd^dd 


^lol jh 
jt ^ 'll 


iS XJLils jiLLd 
jiLid) jLLaU 
(<Lddl £>jj 


Ciliit C)l jJ^d 


^-IdLuJI J^A ^ jdAd 
^LJsl (jL*. 4_iaL_oJI 
jJaoaII ^ 4aJL*JU 
i(jUxuJI lS J) SjaiU 
<^xjla 

Jx <LflAlj.ll S jljAJLd 

5jl jV ^aVu a \ JsjAxAa 
jJ^j ^^jJI CdlVit 11 
jdJLdj .^Ldi^SJI 

^Lo jLaj i.4 Wi \ La 
djuKJ) <G£a SjUJj 
.SjaiU 


< Coj^jJ I .B ,W> Lr a- i—u 1847 ^Lt cs —iSj 

<^)JLdS t,_Si_ui^l i nl Jj-O a A (^J-ll 

i ^ V\Jj . <JLA.l_coJl ^ i.JL < aLlJlII 6 J-A 


^-JlaIjljJLs i<JLdl^^J J_st-La <AJlL-^J1 

J^L-OJLdJ J^-SJjLd ^.. \ iLd-d (bljLO <JLA LJ1 

■u*l lt^- li'—^ f—J^l u* 
£"L_LddJl ^_SJj tj iAH ^jUOJLdl I_oj_Icj 


<L>^JJ-* P J> ^ 6-* O^j 

^ 6-^-b •<£*—bjjj Th> j —djS s u> 

<A.L)u-a]| 6Jl_AJ Cd j L$-d1 ^ xAilll (JJ-sJI CjLjlAJ^Ij 

<dJLdJa CjL^^j-dlj <aLlJlII ^jLls ^_a Jj| 

• <jLdljJI ilUJI ujjaJI (j-<dJ 

^ jL-oaI jlj^Jl lA^ 

^_dl_> _tlu ^ aA a i I_o-a ^)LajJL> 

t \\ \ ^lil jLLj (jj^) J-*-sJL> 

.D .J> JjjJj-OJ l 41 j\c. jl A n^>.l 

Cj —L>^ jAi) <Cj — 

<-dj I ja.J) \ ^ 11 <^LUJ1 ^t_ IjV ^lLla-o Jjl 


INJECTING NEW LIFE INTO GEOTHERMAL POWER (*) 
BIRTHPLACE OF AN INDUSTRY (**) 


( ** ) 3XLu^P j^Ij 


■“’ O 


-JlAjlS 


O' 


LI^ oljl 

jjji ^jIaJI dl^L^_ 

JjLO £—Ol _LdJLd _i-L 


^ C^l UjlL-J 
-.VI) l^J^Lcul ^ 

jlA jli . (^XjL 


3j— 6ej^' 

J-A^-d . ^Jjjl —^jLI ^jl <-<j ^ J d^> ( J a 

AfJf (3-^ ^ j J6 a* 

^Ji(^‘dl ^A9 ^JsLLU dl-^^ 5 

(^Jl J(J_L-A-oJI <AjlU 6jI^)A. <_Aj J 

<AjlU J-oajLII f- Us I ^jLlL ^1 

<6J V\I 1^ A _J^l jJI <JLLdjJ| JjJ_A A^ill 


cj LaL.< jl 1 1 ^\c cj lcL4.^Jl^ ^LajJI jcL-ooj 

<AjlUJ 1 j ajl11 1^-JlS <Aju-<aJI 

_Jill Ijx. Lojls 6j_alii j \C- <1_ijLJI 

^L-OJuJ L A oil ^Jl ^ J^d ^dJI <JjJLd-V-J 1 

Ljio t5>=JI *1^-11 LflllLi. (j^> j La-ill 

.^)lL_JI ^yA 6j-aCl <JLXJJLi Lc 


(jSLal jU 
4j^LdLL_uVI 
Jjbu Ld olxdjl 

J^J vAiA 0 

4laAdLd Ld^lcU 
A Ld^S ^Ldi| 

200 aiUdid aiiK’i 

.ol liLd^ 
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<uiu^ .J> ^ XiLa-iXI (j[£jLu 

J \ j^jJI pLKJ'l'lII j*3 ds. J)-A^J 
j^jJLku ^oLK^a j~a o ijJlIL» 
jIoL» j^a dJLbJI ^Lij| £i\ s I nc j uJQ t 

JjVj-ll £^3 oVLa^l j* J^aJJ ^jVI 

Jdxa £&jl 


j-t-oJ I 6 1_ LA j caJj . 2) »LJ L Jj jL^. 

JjLs ( J-JljIjljJI ^Jl lj(j!j Lai_ t-o ^ ^ A^ill 

Cvru L ^j_l3Lj <_jJLjLal -La^Lza- p I_dul >_ilLa 

(J^aL-aJlj 4 jlj^-«_uJI ^Lallilj LajJJ £^I^-<_L 
^.jja 3000 ^Lkjjl ^Jl La j j* is~*\ *jJI Jjls 
. ^jjlla L Li L JL^. 

CaLLaJI <^jLajJi_<Ju .M> JjAaj 

(jU :[ljjj Lul-CU ^JjJ^A ^ 

ja£. c_a-i-*LWI -La—ca. 2 x 9 —fL ^1 IJ-»- i-u 

jjj-o^Ll 4_(_ul cLsIsljlo ^j-Q-2 ^LlsJJ ^_AUa 

SjLl£ JjlC^ . ((dll 4 a 2 x 9 " c 3 "^"° J_:aJ>j <ulaJI 

^La 40 S\a s ^jJI (jj^LaJI 6 jl.u<) 
‘ ^i 1 61 ua 4^aJL_l La^V 4 L>^ a 

g ' 

jy Ji£. ^OJ S^jLi_i.gil 6 jit ^ . ^.11 

jU ,7,1 ^1 ^Jl j4_alll 

JLta. ^J| J_^J I—*-ajj^ 

* 4 <b a-i 1 6 4—A 13 a ^jl . 1 1 .oLLL 

^Jj-ij J 3 ^ I 4_ ljjuuuj^a La^j j3 4 \x \ \La 4 jlo^_o 

j I 1 J_a J_Ju J^-ajia 

6 j^LLa (jl j_^ Lfl lie >_Sj. i'u \ 4 i a A A 

^2x3-*J-a 4 jl* -cu 2>^l ^ j 1 2x9—h 

RUNNING OUT OF STEAM (*) 


.4_lia.L_<jJI ( j_uIjljJI 2>° oLjVjJI 

^_1cj . l^L^I (JLo^ju_uI 2 ^ 2>^ 1921 ^1^- 
*xM\ ^ caljl— oj j-^. 2>—° 
<C-uljiS> 2)1 jl^VI CaljLi^tj 

<^Lj-^-lt 2h° cj! jj-L^ 250 ^Lul 2>° u^°-^ 
J2)U1I Xr-1 , ^>.V 4jlsI^ 4^LLaJI 6 J-A O-al^ 

I960 jj.lc • g. - >~ , ‘^ l u* 2,j'j—“Jlj 

4-Jjlj^.j) \~y\\ 4^lLaJI 4 julsJI q!jJ)W\11 Q \x ^ 
dilj 2)-° £ *-uj I ^jL^Ja 3^^ L5—^ ^ 

Jl 4^^ 


oLs S 


2)LslU dl_iL^_<-t ^ ^ 

4AjlUJ1 uj_uIj| ui^j jLI oljj^llj 

^L>j^-S 4La^. ^ ^Ljuj LlLsJI 4_ >j A^all 

. CaljK ^ 11 ^Jl (J is*T\ 4j_2a.Lljl 4^LLa_j 

^ aALU 2u^JI 2>° oLlajLojJIj CjLulSLJ _<_aJI 

. 4_L Lo-o CjIL a^w ^ ^ Lula | O u v ^L^ 

4jJLo^.VI 4 _alLaJI CxL-^aj 1987 f 

4_lsI^ ~ Caljl^_ la 2000 ^Jl 4_ ^lill 

Jj-La.J Lj^lL J2>4 a ^g-aj) \\a J_ojl1 

^j-Aj < 1989 ^a.lc 4^La\il 2>»Lf-!^ ^J L*I 

4-La^-^i 21 2)_° 4La^.r> 19 2 jVI )_ijla 



4k^o 19 2)VI j_ 

1 4 4 1 I d oL» 4 /4 




^Llo 40 




kLU jLL_J 4^1111 jL>VI 


( ) jL^jJI CjLlaS ij^Lu 

<iklLI jLVI j.jLp jU 

2)-^ 6 J-cLi^allil \1) Ca 1 \a& ^j^a-sLala ^Jl 

6 Li 2) L-oV L* 2>L ^Ji j 1 4-Lk. \ _<_uJ I ^-jlj LJI 

J^k^dl Jj—La. ^£. £- iiijl (jl jUagaVI 

2j^ ju u 6jLV 4 _lsLJI 4£^j_i_uJLj 4-JlLjJI 

(JjJL^a 2)1^ 1999 ja.L (Jj-L. .2 )IjL-1I 

CaL^Ia ljlla ^]\ A4\ 1 jLoJI ^La| 

4^j_ lL ^_2 2aJj 3_i_u_LLa I \^ L a 4 \\ \"\ a 

6LcJJ J) J jL^al ^Jl _«_all 2)^L1L 

j .2)lL>LJI ^y^juu 4_ol J_^Ia_<_ul 2)^^i 

2 x 9 jS LaLu 4_la J_o 2>A ^IaVI J$_.i 

Lajj^Ja 2x9_Lo 250 4 jlLL4 ^_1UI) 

4 a Jo LL^ 2 >a <_s_JLaLaVI L ^ ^ 4_a^L_o I_ a 

e-aj-uill » 3 j Lo 4_iij ljuIa ^a_ajL dlaJ 
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\ oL<_uL_ui ^_a cj! a a juluj Jjllil 
jiUlil jLu_uVI] <^JJLL& .H> 6 JJ& Lt-U-O < ' < 1 ^ 


JJjjLi ^J_!l J [J)*N unJt-gj)j^ 4_X_oL^ ^a 

^ ^ ^ ** 

^ . 1939 ^Lc S\a 4 a Jo \11 

jJ (j-^ 421 dJ 13 OJL)^^ 

^jJI CjL»-Sja1I £^Lo _‘- u cJ~° ' 9 j2^_a 

j> JL^jj <c£jljJI f— 


<L^ 


:[jj!^j^_<_u ^jj) 4 jlULLo jL^2 ) 

LjI j_t-oI J^_$_a olj-A dljJ-^2 LoJjl£. 4jL) 
((.LiIjIjlo Ci.^3 

<Lakiil _ <-u j_2009 ^1_c ^_sj 

(Jj^V^-ll Cj^J^-I I CiVLajL^J ^Lcl *■ ^ »>«a d 
laJ 4 ^laULO ^JLij^li ^jj-2ai 4^JULJ 

4j^ 3 2)-° -k=^_S wl*-> ^-1^- 4_Jk^JJ 

VilLall dJJ jLlI I 4^j_du Cil J-i CSj . jijjj_<_u 

^aL ^_1c ^_V^JLi jIjJI _<_U^_<_U <JL)J>C L&^jLcJ 

<ajlUji ^_a 2^2 _tij oi x^y 

.jLLjJI ^Ij^Ju-uI c a,.^ \ SjL^JI 
JjLi VLi J_o ^_a JAj L^jLJjlo Lcjj-Cui £jl 

4 i xA>^) 1 6j-& ^ \ A i M j2 ^^-U-iJ-t-aJ 1 

Cip. 6J-Jill <L-cujla A -a-jj 3.4 

.^)VjJ { ^J\a'A-A <JLiLoJLJ Cj^) I jl^_x_2s I d-U J_2>. I 


d\ Cx^Sh ^Jj^' 6^J 

t <1, \"\ ~v i dLJ 4 jlL>LL£> ^_a jvfl C.^^jlSLla 

^jLLlJLoII 4jU^.jJJ) i ^ 11 4 _sjulLl1I ^1 4ji_cojJLj 

_U!aJI ( J_C. _coil J_3L-SJ 

^1 tsLalJI ^jl (-CLAJjJI 

_<_ul ^IlJI dit > a, ill ^.3 l^-jij) a yi ^ 

^ yj 

Ijpu-cul <lklll -cu • Jjlj ^ 

oUtl.^.1 ^j£. (jft _ \\x:A ^ 1 ^JL"S.VL 

^juuJI 5_ *_oC jLq^^Ll^ ^t_LkJ 

.<^j-LiJI lppi.1 ^1 

^J-C ^\\.\\I < ^AiI ^jL> Jj^£-jj 01 a\x 11 I 

AAjJlJ . 1 ^ 4 V 1 I J Jj)^s. A^ill 6^)1^)^. <L^jJ 
<^_OjL^j l jj| .D> (JjVj— 11 j\ 1« t I 

^L» \^II g-cull ill^j cj-°] 

<1 ^3_<-ail jLLjJI ^1 oLcIjaII 

j j^ x ^l l (^jl^ ^1 (jj Jj ^1 

EARTHQUAKES RAISE CONCERN (*) 


Lkli^lj <L2 JLjl 1I ^ A^ill II 61 —i-O 

^j-o e^Ju-u^jJI 4 1 ^ ^J_o_ciu ^JlII 

4^J L»I I 4_L^j_cj < <a1 L*J I JI ji. I j ^_<Jll I 

CjL^ j^ilj £j\ _idiiJsl 4_4_ i^^J^jljJI 

<la_ <_ul^ c_j _du^lJI 4 _L^.^j_c ^2 (A _aL^JJ 

4-11-1° - dli\ 

^—j jxAa I I j|j—II ^ ^—^3 I—o 
4_s_Ju^Ll 6Lil US <ol 0 *qUII 

4 . LlLo L4_>I ^_lc rA , AqII 4 \. C\ \ 11 

. 1 ^ 1 A Jjls ^L^JLxJsI &LjlLI ^_a 

9- 

2.5 4jLojl2 Lc 4£!j_lL ^ Vn LiJJI_<_uj 

4_jj|j^.J) 1| <LalUJ| LiJ)\A <1 jJ 

jxILi <^jlj2JI 4 sJLsIl ^LlLI a A1 

^ic ^J^JI CjUsl^-C J-<X3LJ (JjLC t a \ J-S_i 

^2|j^fl L>° _ LJJL ^ > ^ 

JjlS ^Li^^JI JjJ^jLi 4_i-«£iLLJI CjLsjlsJI 6jIjV 
c> ^I^jI ^_a 4 jlxo^j ^Lo t ^jl 

2>tiLi ^_3 4-1 a.-%. 6jLcV I J xxl ^Lo^l _ lL 

^LjljV 4K^. ^ J_j^I 4ji_cojJLj .(j-ij^l 

6j Lx. LsJ I ^_a 4 j^j I j^.j> \^k 11 4 a ILJI 

(j- 42 d^vi V 4 jJL i jju-u 4jlLjJ 4^. 
.jXJu-alll 1 ^ 1 a i ^IlJI Cil (S3 JLJJ 

w Jj^l 6- £1S 

^ C^yLUJI (j K ...11 tjS _11 ,„ \1 Lj 

6^11 j ^_aj ^1 IjVI j-i jjaj 4I2UL2J.I 3—^Liil 

(jju-A £ aAjJI _a <^Ljlc 20 j I 

LlI 4^j —uj di I d-i I d i a a . j> ^ 1 1 I jL^ -i 

4^JL*_tl ^Lil ^c i 
^1^1 jaLtuJI jLijjl 4ikill 2;^_ 


4lil 60 4 \ X n\ i 4 j 




LJI 4_al2LjLC 


4-ij^ ^Jl 4 vxn\ILi Loi .2003 ^Lc jIa 

Jaa 2>a (J^l JJULi ^jJI 2)^3Jj-<_u 2 x>^-'J‘AjI 

^2)-A 2562 ci 1 /> w a 11 SL a ol_Jail I 2^ -^1 j 

&2)-A 24 l^-JLO < _t n Vi 6jliJI 4 i JL 1 

o' t- 4 

2^1 VI ^1^ is*> 1 4_iI CiJiCil^) ^11 6d-A 

^Jl^jVI Ciljl2>^> ji l 


4iJ^U 



Jane Braxton Little 


4jlL LLo Sjiy^^aj ZajI^ 

jjj aJ! dl 1 ?C j^i . LujjAJLLi j^yiL 
OjVJjy/ 4ly* <jJJj^j-2 Lu lZjAL^J. 1 j^o 
ojL-uIjjJL Z^x^Lli! Audubon 

.(JoJLj ( _~< < <LlLi_l// 
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^^11 LjV ^ A -y~Y Vy L j ( L j\i tt 
Ifl aqVy <jlo^JI (J-oXj 

<LpkJsl J <JlJ dll (jl LS 3"° 

^ y_II 6Llo dLLS S& 

dL! 6j y ~y y j 3 jluj I <L>kJ L_l I 

<^JL-o CjLU-^c ^Ly Cajlslju_uI j 

<f3j_ l2> J . &L1I 6 JJfc _<_uV &jJlyS 

6j a 7 >Llo £yLo ^.jL-yd i_uJ V 3 yLL 

oLl^ y dl Id 3j-^ <<2LLJI _ IjV 

. dl Lout-U ^Ll Q Y 11 6 LjUO ^yG I 

^LLdlj jljjJI <Ji_ <-<jlJLy Lcl 

iillsJI £_Yjl_ Luy ^_2 £._cujjLII ^1 

u* 31=LLo ^jJI 

(JlLaj 3L <6d^lil 

<f> * 

L ^j| VI f< lift* II <_Yj^JiJlj S^jLJI 

$ , p l 

j^^.,11 ^L^JI Jj 3 dljjtlJI _dJ 

-Ul _ du ^1 I^jlS (jxuJ 3 „ -ULa ^_2 3 Yft* II 

ai J ^ dlld 3L ^Ij 

<2lUJl 3-° oljK 100 000 3-° jj^I d_J3* 

d-y^Je dlldj <6j^dll djLVjJI ^_s<LLj^ll 
^-3 LI jl a nil <£LLJI jlju-ulJ <jIlu] J> (Jj-S 
^jxULJjJI 6jld| ^jLi Lie lj_A . [<JdcL* 

jVjj ^jjjlL 350 dj _ x^ij _ i <LLjl> 

1^lo <<Ajl^^..^JL^JI 42 ikll £-i^>l_L-C (J-iJ-all 

<Jijlj^.JJL^JI iiLLJI £_> jLai jVjJ 80 

. 4Lk. Lai I £_u LJ1 ^ J(j_lLlo (JL < 6j^Ll 1 
^jJI jLLil J_>J-*JI ^J| <JL_ 


mIILj 


^_2 ^2 ^. II 4^.Lo <_uL djlj-a 1^-i J-l 

<jL.LuJI £-jl>LlJI ^jL 

<^JLsl 1I ^A^>ll cLj,11 6Lo^I jLJL_uI 
VLo ^j| LLsJI 6J_ 

^ ^k A^ill l_2^ a^> 11 6 I_JLO ^j| o i\ ijltJL^k . 4_i 

<_jj LdlJ I <jl^. LI I u 1 L-l I 

<j l juu l L 1| _1^11 L-v.^kL l^)j-t-£Suc 

(—Y dlljj ^)laL ^J-G 42 ILJI LjI 

jl < JjLjlo £-_jlLJL < oJ _Jj- 2 

<1juJIj ^jL-i-aJI 6djLJI (jLi)) 2 yaAy 

Ay\ . n^"l ^ jj) O \5s L^_Cs | J \.Y A < 1 1 ^kJ L3J £\ Y^ 

■ <(. ^L^ji 

EXPANDING THE BENEFITS (*) 


.4jlsL^| djIj-A 

- “A Ijkkiy ( j—-fill CaJjj— ul 

<^JIjJjJI Jal xV.\ll jLjjl IjJL2jj 

£j>j—“^- 1 uV C^j 

4^JIjl 1I A^>ll yJ>j A^ill iL (j^LTlI 
^jJI jlLlI _2 j A 2 y!A\1I <1_ 2 U 2 JI JjJ^j j 

j .<Lju_ujlII 4ju-^jVI CjIJ- 2kJ 
■U y^. ^ ^_2 _k<a\1I 


jl < 20 LjLa 4 LLjlo ^jj-Lil 

Ij) A <1 Y 1 IjjJl^) Lilcu JJ-^LI ^jl )) ’.<^JJLL&> 

((. 6 ^ 3 GlI A qlVill ^_2 ^]/jlLsLJI 

A 2 L\ 1 I o jj^L _Luj 

I4J J^lLLII ^_cujlll £-»jl_ Llo jlUL 

dLJ I^JJ LyI _ t-u L_iJ_o _ l 2 ^j-c 

JLlckl ^Je <J—Jjjj • l5 — 
Ojd^. ^j-ll lS\ I I (j)l 

I • (( 1 ^ j Ye dlld)) JjV^-JI 

6 dLj I Jjju_u ^LLjJ I ^Lj I ^_2 £_i_u^jLl I 

dji^k CA^-jd olj- ^Jl 

^d d s 3^j u IW\ y cjL kjd 8 Jlj 

^.jljLjJI <jLLlJLO ^_2 dj_ cujlI L y V Y _Ul \ s^ 

<31 dlld J^dJIj 6 jJlX^J )2 iV) 

Jl 

I j ^j 3 < \x 111 Lie ^jdiVDI JV 

.<^kjd 4.5JI 3^3 Jj^j 

djId^J -2ll ^Jl dll 

<jJIjJjlL 1I djVLjJI £_2J Lua J-ilj^jLc 3^ 
^_L Li-klJL jl^>d dlLjl ^Jl 2009/7 aV>11 

<J <JLole <JLjy|j-c ^lj ^-1 j2kjd 31 (_5-ll 

jUj . 3 ^ yy 5 > 2j^d-~y djVLlckl j o y 1 

dljjllll <$ jjlu dLlel <2009/12 ^. xtJI ^ 

6 jlj(j duie I L£ -£\ 9 j _dill 3^- dd-Lj L^_jI 

£-JjL<jL^ LV-J-U -3 <Jl 2 LssI djLlldLo 3 e < Y Y Y 11 
. <_YJ 1 J-^kJ) Y y 11 <£ Lkl I J_i 3Ly 


LuljiJI ^uul3 

3 "° ^ I 3 "^ ^ 1 ^ L- ^ a 200 ^ l y y I I 

^L^kJLlI ^ 11 l_ 2 j 11 ^L 3 !^ 

iS^ LT^J^ 'jl 9J ^ ^fd-o 

< 1 jlSjJI djIjL- 3_ 0 d3jL 33-^ j^d_e 
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JllafaUat 

!2U€>loom 


10/9 jljjxJI 26 jlaJll 

2010 jjjjSj /j i A '< y u 




(*; 


((xJl 4JI» aU<JJ 3 A. II £LlAI 

^ ♦♦ ♦♦ 

^ Ilk i II yU-a g LL aj £ ij Zjuus / SlcSJJ 

.Q^jjlal! Zxlo L ^J < L fluJ/ 


^Jl Jj_(_aJI ^_3 W i J^v Q1 <!a_&L> J-llxo 

SLoill (j-Q ^.IjA J) 1 i 1 jVjd 3000 ^j-c j_jil 

^.Lojl&I jxcjJI A xA101 <1 _JILljVI 

dllli> JI^)Lo 4 j| VI <j^ItlaIL* ^-AJu_all ^ajj. ill 

<dl!j £-oj jxJlc. j J~i 11 

JjlLjJI _a <jfr \ aALII j_>_C4aJ 1 ^_a ^ _jlj 

t aLLojj Liaxo 4 \\ k 11 J 

^_3 ^llill L^jJ J £C A All jl <djlxj>lill &J_A 

lAjLs-II 6J-& ^jl .4 \ \ \ ill 4 aIaWI j_ 

4lkaL^ll _ix 4 a£.I j ol\^k rJ^ji jljj I 

.6jd^-tl £d^xVI jAit l 

(**)^*^^ 

. jIslS S j-d mushroom j_JsdJli S*_oil I 

^JLJ (4xJjloJJ) <1_10^.111 J tAf-VI 6ul^-S 

di ( ' ^ 1^—6 J-l^-o 4_ jl2j_o 4xjxlix 

SLoill JxOX I-4J . £ J_> J_IX 4-ijJ ^JslSLJJ ^_OXJ 

1 ^ 1^-^ yl-1 4^.^ lid 1 l_&^ Loj 1 

< LlxAj . l$A^ V ^2>jVI £c_Lu_u dxxx Jiduxx 

£-jax ^lJ| j^ItlaII dllx 4 xAjlAxJI 6l_ail I 

<Ascomycota 4 i < u Jl Ot-LS^JI 

dlL jlA I VI . e-1 J ii - cuj -A_9 

4jl» _tii «4 Aj^_o 6Loi» j I SLoill 4 ji _tiu 

<Basidiomycota 3 —l^IxjJI jj)—K4JI 

Id^J .4 jlAjlA^JI SLoill i 1 S \kj ^iLiii 


.W.A> - <^lyj .M J> 

ls^ 11 ^^ 

4as^j oLUJI j \c. 4jls <1_JLLljLj 

J-LS-i-oJI 4jJij <^^^1 ^ijJLO> SLoill jLu^ 

^_diuj Jaj-LJl^l -till {j^* j \\K .jlijj 

c5^' 

.4_loJj3 J_LsLlj j_A-JL> | JjulS 6l_ 

j ...a 7ti ((^L-ojlj 4jJU=ljI 6l_oi JaI <6l)) 
-Las 4jloJj 3 Vi ^AsklL-gi 4_d » :<jijjLo> 

uxa..til 1 - (( ^3 lo iJ-2^.1 J I_OJi\C- 


^JAUJl 1J (j_o g.^ 3 \1,1 udill <J_^jJLO> 

4_o^i <^ij_Lo> _t_u 1 . 4jljI t/ib 4 j^jJ1 


djj t_Lljill 6ji 


At-oua 4. 




THE HIDDEN LIFE OF TRUFFLES (*) 
A Fungus among Us (**) 
dl4 jl <-cjj spores 0) 


f - » > 6 J- 

6dA J\ j-oj .((jldi L J^j-O)) : Jj—J-&J 

j_ojlj ^jJI Tuber magnatum ^^IjISLj djjj 

— Lulji^ij Lu^-i-oj LdLLa-il JLajuu JaAS 

I j \ ^ji VI < L^_c^jJ Ji-o-o J aA^l> cj_lujulI 

50 -J J JlAi I JjL^k IjJI_ uu 4 J (^.A-VJi_ ljj Id^i 

.Caa-JI 3>^ bVjJ 

dllj-ll 6Loill <£C-»jIjl1I j .\Cj 

Jj- i l ^ ll (3—Sj 

jUa_t^l .<1_i 11,1 <(_ jJjLo _lc <^_^i> 

^li-cuj ^jUVliJI ^ d)L^-^^lj 

Aj-^-t-oJI 6l-oill ^jh^Wl Ldl - ljj | 

IjdVvcJ j TjLoj^jJI I i J_idC. Jl x^V 

dC ji II Q^ d-^i 4^JULJ 1^0 

L^lfiJ 6Loill (j^Jj-uaJLll 4lljjJI (j_OJ 

— LjjLO .(jAj aAjVI I—^_alioj 


4-L^ldiLd 

^ jQ&a ^^111 SloAl JIoj ■ 
oIm Aiji j (X^LbXI 

Axl 4xal^Jl 4 asJsYI 
.SLaSJJ Sj i iSJ I 

J^LxS dloSJI isijddd ■ 
OldljjLaJIj oLjLuJJ (Xtlj 
" .^1^1 ^ 

du_uJI 4 -la A YI k_SjJU ■ 

4isiLxXI j ^ SLoSJJ 
^1 sJOfU ^ 

.SLoSJI lS _1£. jAIxj 

(jbuj^f i*li4ii I Ljj 
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jU^u^U ^ 1c. \ ^UaII 

^_a oLiuls-itj ^1_LI ^^L-ojloV ^_ <_uj 

^jlsl <oU^UI &J-& ? I—-l 

c^ju-vj ^jaJljI^JI ijs\a ^uialii 
^j^jIaI dilj^j .CjLuIslII j <J£ 

^c_Lj_ ljj cl^ oL^J^aJI <^vj <a^LslJI 6 j-A ^Lj 


J-&J <Glj ^JUU^\ ^-JLAJ ^ lc £C_1 LlA-£sI <jl A mil 
^-OJLi ^JlII <jlql^JJ I CjL^IslaJI £-Jlo^J 6Lo5v1I 

■U±JJ I C^3 

jlj-<-ul c_a_ui^ 11 <jlo_L*_1I cjVjL^JsLs 

^jlil (Jl<_u Lojjlc 1800 ^Lc j^jlj SLg^JI 

ol illl a II c St q<L1I <\ cl^j » 1^ ^ 

e- I JjlI I I J_& jS <1 lAjlS ^j£. <dl j I j-S .B .A> 
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*Lu_uJI 4 -xju5)VI] 

^LluVI Ja&\ 


jo JSJ S.uao l5 J&j <4_lLuJI 4-AHj^l jo j_iiSJI ^ 4 _laA 1 SLaSLLI 
Ljjbj 4_uijJdl 4 _JLol_coJI oloUdl .Qlo|j)\^J)j CjI—jLuJI 
Rhizopogon JSjjjJjj SLaS itLou Mia ^jL^JI >u--J,) 
L5 iJI CilojiXIj aUl J^ua^aJI L5 it Douglas- fir jj 

olVu<Jl ^1 jJd ^iuuj jjj-cSuaS dHjS ^doo l 5^>3 . 1^-aJI 
4 -JLa J‘ JI 4oj_lL! 4.LA4XI <LcajJiou ^jJI <L$ Jla <<>11 jjliaJI 
jkl^o 4iaiL=mi .(j-sljljyio dJl^XI 4K4UI 
.SloSJJ 4-ituljj (jLdu^s 


SlaSJI Jj13l 4 ^ jkAJI 

^1 j-a ^oll Sjixa sj-aa jK411 Laoi 

••• * W ^Vl 


a^l^JI — 


a j ^ i i'i jjaa.- 

SlaS_ 

«bjta£ Ja^iS.- 


gifuai Cv%l SlaSJI ijJlixj ... 

LfijLaaj <Laloa (jOjV I 
sLi*o ^ - Li-g j <UuS j*a j^Sla 
J; 1 U"i <jjlSUI <Lduij .£1 j_iVL> 
ojodi <bijiat CjLiS jA aLaSJI 
Joau l5 UI IxaLaJI CalalJ 11 

.dJj JJU £1 ^aVI j^ 


- Jo^O ^AL O J 

e^vb" 

j^b) 

(ji=ji 


jjJjUoAJ ^jluj 

ilL^jJI lJLJ^I :Ja ljK w <i j_lc CjLjLuJI £o <LdilSa 4iHt alaSJI JSjJjj 
5j-Ju-aJI olj-tjoJI jo j a '' cila . hyphae 4 >j U a 11 U 1 11 ^.alo 

I jjfi j5La_>j (^jjoJIjiaiJI ^-au-u-i ISjli.ua I jiaX JSjJjU oLalLi 

■ tUuiaj l(j ilc J a^aoJI j£ jo-ao _U| CjL> jJUkl jaiaa jo dbjauJI 


Sj jLs <jLlS jJI <1_ jjIslsJI . ^lilj 


CjLlj ^yyJLA ^oJl <_jpJl ^oj^Jl <Jj jJI 

J j3d? • 4^1 6^ ^ 


oL jJlI cjLi .; _» cjLuJI 

— • ^ 1 J 4*4 /\"j H < \ \ a £. JJlC 


l^llil jyx SJ ^UaII I 4 JI 


l^_aL»j _<_L <1 a^Lc CjI :LJIj 

otcLo^Ji ^ j±£A\ j —oj ^ jiyi 

^ijLsLJiJ <dl_ oLj^I^jlS .5_uLuJI 

jjJslSJIJ _C <Jl1c L-ajljULC a 1 o 

^ Asy.* l^-SLJ-o^. ^j| <J—»uX^Jl1L>j — 

<Lo2(jL»_o — cjIjI \\W 


5jlo_A I j . J) A^ll JAolJL ^V < A a k\ \ 

£-xa^. ^jl <_^.jJ ^Jl J-o^j _tlJI ^ 

<Lu-<oLaJl CjI^LaIIIj Lo^ala jl aVi^I 
1 ^ \lc. J-oIlxj Lo^ ^LLJI J^| \lc, J-ojlXj 

CjLjLuJI ^ JXa ^ J_ .ojljj . JbuiJjXI 

< \ \ (iw Lai_ JUJ d\ L\ -cTi V ^IlJl dit) <_3 lJ| _tJJLsJI 

Fundamental Fungus (*) 
photosynthesis (\) 
the associated fungi (Y) 


^ (JjlS L^ ^joLj V 

2_LLa JJj i^LJl 

dJIj l a^>. ^ <dLIji> ^jL> 

* 

{jA Cal^L)_UJ J^UaIIj 6l AJ1 ^_JLA^. 

CjIijJI dial (j\-* j-ojlj ^jlII 4^^U_aJl isjoiaJl 

L_a^S_i _duLO ^JA2 :l i^"\ A 1 J _(Ac (JiS cjjlLI 


I j-A c j_aj .mycorrhiza Ij—ij^SLiiL 

<_cujl&jJI dLi jJlII cjIaIU ^UaII ji jj 
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Cj u Jiu-uVi ^ CiLil^xaJI 

.£La£JL» ^jJGu ^_UI j_u£JI 



| ^UaII 4_i^j1|^jlxuI <dllj £_oj 

< 1 1 4 1 Q 1 «* \ 1 ^ 1 C l *1 1 4 A 4 ^j ^ls 0 1 | A Is * A # <1 4 J A < /N A 

X-A U--J I j Sjlj^JI Jjlo <<juuuJI jLUlA.21 J a A 

J^J -e^O-^ 

^ J2 

^1^1 C LJ 31 VI . ^ 4 4 4^ p 4 1 4 1 Q <^> I 4 | I/A44 

jl jItlaJI 4 A^. (JL^. 6jtc ^-La^lLi J kail 

. x-Lx^LaJI ^jxlaLJI JjlAj JaV) 

O UjlvII jJ^ll jLUA^/ 1 dill ^ dulll LojlxI 

L^.Lali j_Ji^^fl (J_XjjJI (J_ Jlo_»J .4_ij^ial 

3) I L1 liaj • I ^c_La_xu Ox-^sl ^ItlaJ 1^ LojI 

A 1 I i i I J^IuJ 4 4 4 '•V.^ , V 4 4 4 L-S ^ 

j^ItlaJI ^A \1 jt-La_xu di-^1 <j>j_ojJI 

Jjlallj .<jxil—A ^^ulia j—xlll ^ 4-1 j3^ 

^lHU l^_ol_<_u_o <4_u_xol 42 1 a^i \ SLo^JI 

w^ 1 ^Jj Ifcl^l 4^3*ij 

JAj .Jm a I 1 4-ljpa.cs ^)JlC ^C-La_xu 

4 K * i"i .o 11 61 ^>^ 4 11 3) I ^-1^9 I <1&jW ^ O-X 

(Jil £l x£J I x Vi ^j| . jL^-i l^J 1 3>°J . <J^-<-u 

4 1 4 \ 9 4 ^^UlAJLa . ^La_aJ I A I , \ 4 4 

l^2L^-xull £-A jJ 4->j) lLaJsl <aLUJ1 l_Aj_<-^ ^1\ 
jl <^L_u ^_1£. 4_iaUaJI 

jr LjV t£>Ll crV ^4 ji^ u ] 

4 1 Jl^) "x r> *21 61 ^>^411 ILj_uuJlS^ 

6jLc 4 ala 4_LoLaJI 4^a_caJ^fl 

. I \^^>>. s s.U-~X-> 
•j 


Lc> 61 ^\ 11 I ^ ^ 4 \ < \ 

6JaA_c ^-g_3 4 l^-caAli Lfcl^l 

6J-& ( x Jk I2j ^cJa xu ^Ja xu I LgJslc 

\ iiAj .^i^^i ^AU UiUaj 4 JL 2 UI 

julo .6t_ai]| -Ul^^ ^ ^_a J_ jlAAjJI 

JkxuVI Jl 6 L 0 UI (_jU _XU^I ^sXl (^yULXuJI 

4 ->j.Uc CjUlSj-Q (J_ CjIjAUJI ^_C ^X2XJ 

SuUI o ^ (J $j .Cj I ^1 jp^ll 4 xl ,_V.-x 

^jJI oUjKa II ^j-o 4_x^LkJI 4 jlC. j)r\^ 4 . r\ diljuu 
4oxx^ljJ! j_il£. oil\a II ^_a j-ilA (J*N *?< > ^ Ju 




Going Under (*) 
TRUFFLE EATERS (**) 

.^jljljlLJI jl (N) 
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I 3 ^ L^U 

.4aJjL1-c jA 21 ^ J 4 U-^l 

Loj <4_xA 2l ^-II ^1 ^^1 <3^ j. * ^ 11 _tuLa 

ILa-oj <6 Lo^ ^IlJI dill £-Jlo^. dill ^_a 

^-cxxuj I^JjjfLJsl ^J-C LjuLlLo 

O-p. < ectomycorrhiza ^^jLUl ^jjd^JI 

4^_xolLx 4_sjJi_ll Ol^)-xOaJI j —UlaJI 4 ala s 

jA^JI ^_a _111 la .4 jl^jL1. 4jloL^. 

I v w :4 i^jliJI 4 xjOiJI 

1 a 2000 J^JLJ LaJAC ^<^_xljl>^ 


Douglas Fir j-ii - { yJ^S j j ^jllU Lol jj 

^ J^dLxol ^1 j <6 ^) II 4_ol|j^ 

lo LJlcj .(jMjJs) Jjl£- _tiiSj xj _t<W 

^1^11 jl (J^l^-ll JuiaJI I j-A dljl- xujlx 

eucalyptus (J^j^jJISjVI jU^il ^ J&) 

^Ijll OdaJI j_ojLa_xj .J-tlAA <J|^1 _xu^fl 

4 jlo_A" 2 I o 12 .Ij 4 _xjUajJI jU_Jj^fl 

4jljJLc^ .4jl^jL 1. 4-XjO^. jiA 21 - 3 ^ x * x n 11 

*21 t^lsLaJl^ ^A 2l ^-II aj> a 

.aLo^ I41-0 l_A*21 aJ-C ^jl 

^JicuVI ^1 (SLaSJI) oL^cail 

Jtnj J£_OI olljlLo jJi _xul 

jIslaJI ^l^llj Al-oill ^1^11 ^-S olli^JI 

«^ 1 =L ^-II (3^ O^A 2 ^ 4 AA iLo^JI j\iaa a ^.II 

l^_cl^j| j_xallj Al ^11 3)1 

‘o^j ^I 3j^ 6* lA! 

^jLxikJI pLalH^I _aj llr. J^l_ xujI 

4 al"A^ ^1 jll jujkl ^1 natural selection 

<6joulo 3)1^Ij xj^I jll jA^^JI 3>° 

Ajjla 4_j^_ol lol t< 1 ^. 1 dlll-ol 1 ^ a 3) 1 VI 

•*U$JI ^1 6j-ciko j^ljjVI 3^—LI ( _ r k. 

S'* Lj_>^ '•1^-11 1 (3 L-SJ iJI ^l>?VI k^j 

^ 3 * 

l^-o-al_txuj Jji_<Jj 1 JAj . j-c\ \'\ I I J xa_> 

4_ajLxoJsl ol_iLuJI J(j3_djl^)l_xuVU 

. I s-V-^. 4_lla_a 4 _Llxuj I4II .4_u_ullil 






































La|J_JI SLoSJI jALa^ 4_L^.j^ aj-II £31^X1 4Ja_»j^JI ^-3^3 :lJV¥L» SLoSJI ^l^jl JJU 
j^xll LS~^ ^XaXI 4-ujjjYI ^KlU lS -2 L^la ^JjjJLo . 4JL2JU dj—A ^£-3 

g-LL-tall uu^i <ajj^jJL» LJlx ja—t<m ( jisLl3 ^^-Aj - Ldljj—mlj LSu^jAJI <h < <i^1X1 

fjA jlaSJI ^-au! tij^JiS frh »<i liaj ^jLl^JI L^-Ka'i J-ucdLtj .^sl jJI v_iL_^JI lJL-luaJIj j-KaJU 
.LajLaj oL> ijiaiJI Lajlt Di3J ^jJI £-t£LusJ|j cJliuaJlj $ jlj-^JI 


^jtu a t.ijAJI ‘"<11 i i -v 

Elaphomyces granulatus 


LSjJS LlLJjJ-lj 
Mesophellia glauca 


(jojLZjjjj Jgjjjjjj 

Rhizopogon truncatus 


Tuber magnatum ^j"<i '<<« djjj 
(pLAlJI 3_JLku^| SLaSJI) 


Paurocotylis pi la ULu u <nlt~tjSjjjb 


T. gibbosum py-udjjj 
(j^jj^Y pLusojJI SIaSJI) 


T. indicum afZJjj) djjj 
4-u^aJI 5LaSJI) 


T. melanosporum fjjj+uijj^LLa djjj 
(71 d^jj^rJ! i jJ SjJj^slc t-\ j^uJI jjj 5 La£) 


u^-W n Lt^kjl Cj\ _jjj^jJLs .<jlLL.II jj _LaAll 

aLo^JL cjIj_AAI ^jJlIIj Lsj .aLo5LI1 ^_II 

L^jliJjj (ILljl-vj 1 ^ Ac. \ ^ a A \ \ £. iLL j I 

. jn^l 11L* c-I A. jwii-ouo 

-ULJ ALo5L1I CjI_jI^JL^JI _J I_Qj\cj 

^1 VI <(^Jjlo1I) ^-oj^JJI gjj^JI A j\ A A A 

C^jl uJ J ( ^ ni ^(3 H jW^' J-aS 

J^lJl I 0 Vs <U Cip. ‘(J^J^l ^yk. £_>kjj 
6jIxjJI ^.UsulS .<AV-il eJij^lLlI Ojj9jJ JL^. 

J lC <_» Jj^UlII ja.UVdL> <JijLLo <jlL-LlS| <J I La 

(jk. £JjjVI jl o>^l 

j_till!) J-OJlJLJ ^Ll Cu_All A^)Jl3LjJI ^.Uaj 

LT^ ^ C-^A* <>J -tPlj^l 

oIjIj) v^kII 1 ^ <. LtLau ^jJI I^Ij^ _^Lc^l 

<JLjlj) u'iC ^J^VI (jLllI L_^liLLj^ <6 Lq^ II 

Where Truffles Grow (*) 
INVADERS AND IMPOSTORS (**) 


.^1 ^jVI ^-O 1 i.tt U jl jljjJJ 

Ajj^jil a!— oUl ^1^1 t_aVI ^^ (j— 

JaLs AJ£- CjIj_luJ ^_lc JjijjVLa dlllA <^JJl1I 

ALqUI J^l^l I^JljlxjjlL-oJ 

^_Lc j I <c_j _ L-^jl IJ--^. j \k I_ 

A^Ljla ^ CjIjJ^>^ 

CjLjIj) II dilj ,J -<3 f< aKII a (JLj 

^j- 3 Aj_(_U 1 <JL 0 _All I flji. V i jl ^ ^ L^JLojLLo ^j£. 


CjLuJjJLs .iijlll ^JlII 1 ^I^jIj (JiLL 

e.uljVlj u.UU^.Iju.<jl11j ^j)AjJJU-oJI 

^1 _All <ju-LjVI Ajill > 

armadillos j^j—LjLajVIj J^Jl j jISj^JI 
<jA, jVI a jUI c Luaj ^ meerkats olSjAlj 
. ALAI] <_LULUjJI CjlLjLiil JjLOJ _IjWll 

(Jl^iiJI — ^_rv.^JI a j_uUI I_A^jUsd ^j| VI 

wallabies c5 —iVJ-Hj j—^j A-»AI j 

LiAjI n Ac — CjLij^.1 cj—° ^-A 


'•’OtjJCsMj Slji. 

:g| jjjjJI jj^ASloSJ jli. 

old .gljjjoJI 4,i\u^JI SLaSJI 
SLaAJI SjjS (ja 

^ If f 2o <<”<t I j i _ JSM d < < ^ 11 ( 2 \\ \> ^>11 
JjjZ jju Su£ jj£j <4Kld jLiojVI 
a L^ja.LxuAl jl 
<Olj^a .C> jujja 2008 jalx .<4K1XI 
jAJj U <3LoLa, j^] 

(jAnJ jl :CiAATLJ lJjLxU 3JA jl 
jj^a. l5 xaS j^a DNA LjjJI oLuX jiJI 
4 -ulxu^JI SLaSJI j jJ-i juAJI 
.<jJllu^l juAJI J7u i'u) 
LLp.1 j^JLkaXI j^J^jXI JjA 
^j|jj ^iiA^I <j_u^sJI jLaSJI tiijAA 
jJ^lj jjjLUl LAjljjtS l^Lt^Lojj 
j a $jjJlus jjjUl3 I-lKj dlljj diilyU 
^xtuaJI v iluaJI jaa jLaA 

<ja^ljJI SjJLi.YI g-LLaxI j^ 
LjjJ| JU Vi ja.\ Vuol jij .iLuxiLltl 
d j < j t I d i *« i / 1 1 jLdAJI j < < A~\ I 
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4 A 



• JjU <_Jj 

£.1?/^' -“*b (J^-J 

jl [Jj)"'I 4_Ij^dl ^.j-C Si_aSJI 

< A \ J1 JJLJ Jl-GS 

Jjljij . ot-£jjJI 4 _i£ Cj^slj 4_>^jl1I 

4jAJLJlII A ^ A <>W1 CaLj IaS^DI 

^ If. l£ | <I2 l^JlLo I_ &JJLC. ^_a£ J | 

£l_afLll j^l^al . J^ajlaJI (Jj—Li 

cal_cojlill *qT Lj\c I_ cAjI 

jJG£ ^iJI £jJ* A^ill 

^_£Jl1I Jij_ IlU ^J-O-^3 J _£ :£l_aSJla 

£ i a*\ 1L <jJjuui _a 

J, I 1 ^ A Vl 1 A tlC. | I £4_S 1 X_UlL 

^jl£ jl <lalS l ^ T a < i JSG L^-laLl-a 

< JLf^ ^—h • 

£t_a£ ^LjlI 4_^Jl1I ^-1J Jjjlj 

. £JjA^ 

w aaVI ^1 bu> 

i a ^_a £LaUI j^LG ujjL^G CallS jaI 
4_^_>l n‘i^ ^.djp 11^ JUnJI 4 \ 1 £^)SJI 

Cj-° ^AjJ) LT^" ^^J .<JaJ^~vl.a <L^jJ ^-II 

JL-Ol&jI i ^y 4_lajLa £ Jl£ ^ ls\ a Jjlj L^_JJ J- 2 *. 

&j_& ^_a £l a\11 illLsJI cal_ jLlIIIa . oljlSJI 

JM 



U L 


jlIH j l .a *44 : LaLa. 


4 h ~S.~1 j_Lilli) 


<Lj—uij oLijj yu^i i d> 

( (JLa-da]I ^_3 £LoU( ^_a <(JIjl1I 

|jj> ^F>Jlj o“j—t>° l£ 

£LoUI i ah^v~i dl_IjS .1) ^_£ Jjjj) 

— 4 _ulJlJl 1 I 4 all W1 ^j| V) 

iJ-odLJ — 1 )j £Lc^J)j jL^- 

. L^_j ) j 4 c ^ L» 1 L ^ 
£1^11 ^Jjj^slI) j^-Luj 

-Lu_u^jlII J^^l) ^J-O <JJjlJlII ^Lallil 

Together Forever (*) 


JjJ^i^-u eljjj-uJI dLaSJI (jJ ' 

.androstenol Jjp/d,.jjdjl 
oLxJ ^ Jjyy uJ^jA 

jyijA o^jXlllAj .j-ijLtUI 
.jj-uaJI 4»i£jjdl joidl ^ LAjI 

jjLu-o ^jVu«l 4_Ljia Sj3i jla 
j^K4JI jjHU j^jtHJI oLil StoSJI 
IjJjHi |i^li V] ^sluj CwH 

oV^JI ^1 j^ljH JSi in CH^JI ^-a 
jHI oMSJI jV dLlj <adfcL<LaU 
p| ji. JHU j^jlHJI (j^a I jl j>u >il 
. L^VJL^-a lS -Lc. atiliLaS *Hj_> 
^ l^l>^ j^VI SLaSJI Cxajj 
CiLaSj^u Li_£.LHa 4ila J^lJ^VI 
Cuj-H 2,4 J—La HfcQKur>l 

j^.1 <2,4 dithiapentane ^l.Vnll 
5ta5JI ^.hxl aaajjdl OllajoJI 
/< j < /\1 1 g . 81 A * < 1 1 4_iiUa-iVI 

SLaSJI ^|(jHslj (j 
jJI JxxdJ jLHaS 4Jl*i CjLiS j-a 

.aju-uSSU jLAaj CalaL^UVJ jLAa£ 


lj_A .^I^JI J-ojlXj ^yj) 

4l^f £LolU JjlLo 4 \ \ \ 11 ^_a 4_>1 xtnll 
iaUL^j I ijJLol^l ^j-c 
^y ^Loj^Lc ^ 1^1 Cj) J {j —£lo| 

1 ^ X £\ dJj)_lijjL \ ^1 £\ \ CjIILajJI 

• ( (SJ^ J ^ 

^l^al J-ojjlj V <dl_Ij 

—s 5—cGljJI ^—1^. £i—o^JI 
^jJI < IdlLjJjl . I4JI Cjlllji-aj) 
CijjJa <<L_ual 4-i^J CjLljJj ^Jl jili) 

a>^ SLoUl 
L)I>J1 ^l^e ^>-^1 

£Lo^J .4 jlUJsI Jj _iLJl <1_UL^JJ 

Paurocotylis M-u lujSjjjj 

(jL| ia Jl\\ l_£j j—3-LI <pila 

iaLsJI <1 _lHijI ^lc ^aIj _i_ajj 

4 \ xLl <liLoil ■_ )) £dC-Lij 4 ji_ujij 

JJJJ jU—ti/l ^£ red berry Cij-UI 

. jjaLJI I 4LAA ^.ill Podocarpus juyijjS 

<<jjlll ( j^£ £_SAu <Jjill Jj_ LaII 6AA y)l J_aj 

^1 jjVU <laL^JI £Lo^ Jxj 1^1 

olal J-^aJ! Aojjlj Louo < 4 aU a 

cjj^^Lg jllU 1 5-J1 (jVI cJLLjsj 
^j_o Cj^ydl <£La5LlJ ^y 4 1 da ^< 1 r_j a^ a ^jj 

^ < <<11 < <11 I <13UJI g-L>£.c )^ 1 \\ 

£j_tit-ill) Elaphomycetaceae ^_ij—K4JI 

jAll— j-U4^j-Xa 4 lalsJIj _a JS ^ £ 

L_<_u] ^ <llaj£_coil ^Mesophelliaceae 

£1 ^11 6j_ a ^J^ai ^• Lb!)^_ <-<j ij 

4^-t-gj I yy LtGa^C ^J) ^.A AJLO ^Jl 

£^jJI ^j)^ < <* /w) .^)4 _LaL^. 4 \ a^v I 

L5 ^ < Elaphomyces granulatus 

A*\ \a_cu 4 _l^jL1. £j JuAa ^ ^)4 a t< J)_jj,) 

diilLaj jjy*-* La>a Call)j) \^)I ) ^ KG 

Mesophelliaceae j^jl— ili4jj-Lj) _atj 

(JlLa I ' d IT a*\ ) a\\ \ <4_^_jl_ttn a _ ^ ^ 

4_K Mesophellia glauca ISLlLl£ 
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Ul J. \ a xt 1 ^-3 ( 4. \ 1 6j^JI j^^VI 

UjjUl j marsupial J-ljju-ujIXI u 7i\* j 
^k ^1 jSVI JajUI ^j^JI jSjUL 

<1—111 95 1 xAj 1 (J-oui-tiu <ddc 

_<_ujlilj . SLoUl ^_k ^Ljla 

-Uj_sjUIj j.^V1 ^jj, Ul — j_fULll 

dlUkj . SLaUl _k IjJUl^ UUl jl ^a\x S 

^S ^JLsJI Jj— 2b. ijUS ' U—3jJLu> 

. cj LjLU I 6 ,s I L^_*ja 

j^^k \ LoJlS (■ I_olsJI L_3jl_S-O _Ai jJ 

UUJI l«JSl ja — SLgUI jd* jJI UMUI 

^cl LJJLO JjU — <_ulJ V^k II I $_Lol J2^.J 

UJ_i_u l,fl. dc (j^lksL^ll j 6UUI ^_)j_o j-o 

Ijj <jSajjI <Ufj ^£-3 1980 ^lc ^^-Ls U j-«-oj 
oLliJI 4-cjib. ^_3 J*UI] CjllL 


J ^k v 


;jUJ (Jji 


\ 


6 J-C 


lok) Ul jl^u Ij U>j_o I JLo_Ju eJj£* (^ 5-^3 

Ujj-o| ujja^.j I_iAjaIj Ij _U *tha ^ jL» 

^’WL Jjl 3 j_o <_t_ujj J_o j \C J^LUo Jjlcu 

^"Llo Jj_<_UJ J^LLlII 6 J_A ^-3j . _oUl 

^-3 U U ^_31 Jj e- Li_ ljjJ I ^_3 jko>a < Jj I_» 

^_3 ^LlU I J_A ^_3 jjiUI jaaJlJ . t_3_Lx-UI 

^Jjloj Lo Jjl£- C*' : 6 jl_C UlJjjUIj £-_!UjJI 

djIjWnll .—Ukl . (_\ IaI 11 ^J| j 1 13.U 11 

^Il_> Lojl 3 _31_3-U1 j f-i_3 jJI ^j_o CjI_ 2 ^.^_o 

^L> c 1 1 1 a ^s. \ \ 1 r\ 1 * L & ^ ^ 

^_k ^ ^JLJuJaJI ^Lalij^n J_o£. 

^LaLlI 6 jJfc _3 oL^J jjjLlsJI jb_C.J 

^cia-cu J 3 a < 11 ^Jl 


6 L 0 UI CjL 


Lf 


Jlc k_3U-^JL 


j ^_Latj V 


.M> lT^” ^J)' 


JoUJI] <^jj_IjIjLoI .m>j 

LjSJ^Lbjj [5 _»jJ 22 JI JijIsaII oLsJUlLlA 


L* t 

dlljj iRhizopogon j SLoCll 

^-3 C-3L3.^JI iojlLo ^lc oljjLJI 6 J£.L_<jlo 

6<jL^ ,c> ^ ^ 3t x n 11 I Ji A ^_3 Lo^3 

I J) x^Lxl a nl 6 L 0 UI ^yA 

J \ \m J • 6l ^ IL (jA-Sl jjJI 6L0S 

^_3 J^LlII jLlC I jl jl'u 1 J^jl^l (jkoj <JLlII 

(jl ^jl^JI ItlA-^II JLo Jill 

1 aA \ \ll 6 l_oS I_J^L^I L^jjlIo 

VI .gibbosum ^j < <<j *g<H <jj j :Sj L\lll 
^jA ^^jJI I SQ-* jl aVi^I jc_jlLL Cj^ jL^-o ^1 
. <JjLlLa ^LLla ^Vl O-Lc. I 6l a\ II 

dUj J^Lkj 

JUL-ollI 


L^I 

okLa^. ^v-^k j->^ 1c. 

-til ^-3 i J J—^_ll Cjl—jljj^k II 

jjjlsuJ (^-Iji Ij-A Lok — Ul jl i_u 1 

.ilLUl jLlLujIj ^I^jVI 6*k 4_>UU ^-cI^j 

^ »■ 

Ol^k^Uoj ^_jyj u LL A djA^ ^Lj ^ oC JaI 

f-ljj_Ul <_H3jJ^I _°UI 


akJI <j1 W ^jVI 

J^JLJ . l^jij_tlij LT^" ^ I kJ I Cj Ij .-tlijl I 

^jjUl jLUJ <k_x_oll j_LsU^fl 

LoJlS . <1_<_tl 50 J-2bll ^Jl ^_2kjUJI 

<1_JUJI CjI_»jJJJu-UI t_3^l_ t-u I Cjl_Jo! 

X A dljl- JjUlJ ^-^-11 (_^J—^^1 jL—Jj^flj 

I jLlLUj . <1_ LJJ Jj \ \a 85 J-2bll SiLA 6L0UI 

j-oj jA^k\ jl Ll£.m—<_uL dllj 

50 j 85 4-L-^UI <jaUI <jU SLoUI 

.CXjuSa <ju_tl jJJlLo 

6L0UI A^^fl <LjUI <^lj_UJ Ijkjj 

jjLlAII (JlL^kl j| jltAJ-OJ jxUlLs <CjI_jUJIj 

Vj . ijJLA^ J_lalja <JLU ^_3 Lo^-o Ij-Uj-o 

(J-oUl jLaa-( 2 ^_k 6i A*\ II <JlaA| j__i - OlL3J 

( l__U-tL2^3 4 _uLajJI ^Ijl^fl ^yA jAjUJ ^J_tUI 

<jk J-OJlJLJ Ul AC. Ij_\ xs~iA UU Cl^k \ 1 j| 

<Uja^fl iJ-^Iiil CjLVjJI ^—3 .CjLIjaUI 

^lil jj^- ‘J_S^fl (jk J^.lj ( jjk-c dll_ jl& 

< red-backed vole j-^iaJI j_tka 

^_3 6i a*\ II _k <Li _Ju IjUlcI SaIxj 

LouJlII Jjlkll eJU jlUI JiSlA dlljS .^CijA 

SLoUI UL Ujj-o) JLo_Jj ^_3 jj^.jl.1 

*_saLUI ^-kj . <_>j_dl ^_3 jAjjlI UjjlC 


jUJ>U 


Andrew W. Claridge James M. Trappe 

^t-LLt-ugg J^> JA UlLo yJLc <Jj/^J> 
Sj" it! lZiL>XjJL> ^jL>LxJI dajA 
^LLlII^Ja jhj-oly-Aj < £ lSjj-a^l 
J^3 y-Sl <- j t ft T*C/ ^Xj ^*-oS 

SLcSJ! L j-o fab^L^v 

Jj IjLt <yi-L^> (Jf- L-u2jj . Ally U 

- **« ^ J! d*"° SLcu-o^l A < </*) / ey-U 

. SuSJ/ jc 

^jiL) dta. (j fJLc. <£JJjMS> 
^LllHy tillly <1±±JI^-i-gj) 
(Ulyl^f)gLj djjLuj-ij^ <?LHj 
. Ldlyj-t-uL) Itf 7* g S yJ/y cbyy y-&J 

yU ZljLull L^LZySI yuyj jS 
Lg-j tfStU (_fS! lZj LyJiAJIy o /1) j f II 
^jJb ISkS! <€LslyJbJ . Za-O 20 y^> ySy 
. SLcu-u^/l .1 I !S> 
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<LcUsuu-uL» 2)^-2 <<-»_<-uLlll i 1 1 jiljl_a j 

£-JjI Jj)_ <-ujlII SLc^ 

. da 1 J) Wil ^Jl 

^lll - 2 a < 6 J_C <J_uuLa CjVjL^-c J_S_aj 

CjL»VjJI ^-9 ijAl\ A<i J 1 SllSJ <^_»l_ uulA SLc^ 

3 " * 

Sxjj . 1980 fie ^_9 diljj <J^Jj-c^fl 6 I 
Tennessee SLq 5 L 1 gJUll <Jj 11 xc .t> 

JLc_ LJJ <JL^.lljJ St_ 0^.11 ^_»J>C 

_ LJJ Lilc CjI -<-uljJ ujJIU <l| . —.aj_o I 

100 <Jji_(Jjl 3 lc> jell <L 5 __ 2 uJ-» 

2 AJ S^llll SLc^ (j-° ^Ij^Cj-llS 

.ujI ^c)U jjlLc I 2 a j 2009 2008 ^_oLc 

( j-o <zxj ^c 2 Lilli 6 J-A Jj) ^ 1 lj 

L^l_ ljj jjltJI lIL-Ils <-»ll*_ll 

^ 111 1 2 ajl dl <Jj)^ Lit ^-lc < 14 - 91 11 

Ld I^JU_U I A~S diljiS . L^JLO 

• '■■^0 SLc^ <£.)jj 2 h° 

SllS <_cljj ^_9 £*l_cxlll JjLLc _ 9 j 

-J-^ 

12 SLcill 

Ul <_JU^VI 


<c 1 jj CjVjl _2X-C £-XO_ZX 

St «<\\ — < \ \X .till 

LajLLxxOlJ 2)^ (_5-*-ll e-L_ 


d ^ ^ 4 < b 1 4 /\ 4 ^ 4 I I ^ ^ 4 4 1*\ d 4 K ^ <r* J 4 

<<J^a. ^ cj-II^Lc «_j. <_<-<aLl SJ^j-c 

9- 

Cj^JljlII ^_9 j).c\ll <La 1 Ail \ ^ £^lll 12-A 

( J1 .cl^VI ^_1 C *_ )JjJ 1^5 ( L^OJ \ \"X (jtiJLxt I 

I J-A St,^11 dllc <JL^I J-c <-l9jl\J lj-i_(. 1 1ij 

<C\ \ ajjlL LL 9 j j)^\ \ 

Si_oill y. ij^T\ I_ojj _oL^jJLjj 

^£.1_LJJLC *_)LlS_> ^ _(-0-0 Lo-C LcjJ--cIi 


-cu SjLi^ 11 ^ 

4 j ^jlalji.1 <ji_coj 

I J_Aj fSi_ ^yA J \ \\ 11 l ^ 1 xA3J _ jJIj 

SjLijJ <_aj^im -Lijj_CuJI <JUL^jL) 

ji ^llil jJJLllli < . LAj^LlI ^j\ _<_UJJ 

Si-oill i^yA JJLA^ \ll ^-1^- S^UJL Jj_ XJ 

■ ^L-oj^U 

Taming the Truffle (*) 


(^1 cojVIjIc: <L-AilljjJaiJI Perigord 

Jjjj—cujLIIj potoroos a^sJI - j^sJI 


CjjJjljZj SLollJ 

<-Loij CjlJ_Lol^ <la_Cjl_ jIjjlsJI I_^jl9 


Q "X r\ x 4 1 <Lu_ujJI 6 9 . <^^^ 11 d_i_u 1 

50 cjjlL 1^2J ^_L^. cjI _sjJLSJJ ^ja j\\*\ 11 


<2jj1s <la_1 ^ ^2 _ill dill^ Sj—O 

CjVjJLC ^1 J_1 .<_>J \ lV\ll L y^\\ ~ Sj_Lt-Oull 


Cu j ^.1 j22L_u^f d ~n. ill olLS 6 <jJL»JI j-UjJI 

IjljILo <lj^J ^jixlxxil (^jJI _<-ail SLoill 

^1 CjVjjlU 6 J-A dxj)^ u < 1 IjLxS —<-uJI ^-9 

<jJIjj _cu^fl SLa^JI d^xll jJ 


12a ( j£. <jL^.VI JlLol SjLlH.VI 12a ^2 < d^.11 

.<jL>j_L1 [Ac. <->jJjI (JjL-ojJI 

^Ll^JL Sjwl^_il Jjuj-cujLLI 62a <_iLa^Jj 
St JjllSl ^ _jJI Call)j) II ^ja La JACj 

Jjl^ll^ <2nil Slo^. O^-Jtlji_ ljj <^U41\L> 

JjjJI lwl^-9 .jX^ 2)22 2 )^_ x ilail 

J Asa's ^iJI Cal_^1 J) II ^ Ic. Ja_9^ ^ \T> \ 

Lt^S-a I (J-o 2 ju LojI^ <SLo2J1 Sj— AjLa 

^.^jlU 2>L>ji.l <2 jl^ 1 2)ji < I 2va j ._tajjl2il 

JLc-Ji ^_9 ^tfil^ijVLj II L-»j 4 1 1 ^L-tiJI 
Ca U. 1 al ^>.VI Hall ^ jl^JI -Ujl^J.1 la^C 

jl\lA\ (^LxJU-oJI Aj <^,3^-11 <-4_4 JLJj2J <jJj^| 
.SLo 2JL LJlc ^A\ ^L^cvJI 


C^2JI j -y&W f —is-ll 2>—° ^ 

Jj)ia II ^_9 SLoUl < 2 jlj 2 xj)l^LJI <_u_ul^l 

<-u^)jL> ^_ Ixj ^2JI ^_U-ll 2)J_ 2 <Sj \^.^fl 

,2Lili VI 1960 ^1_c 21c 

<111 2x3^ (-aJjlJI ^ LoJjlJI J^lo 2)1 ^ —1c I 

<iLlsV greenhouse ^Caj—uJI 

black p| j-u SLlCll ^1 j_ A 

cj) jjL 2>^ 2xi^-° 2.H P er ig° r< i 

.truffieres jl l juLuuJ/SUl£A < ^ d-xc-allo 


j all a a _1 SLcUl 
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jUla/allat 10/9 jijjxJi 26 jiaJii 

UllCHoom 2010 




d 4j-V 4 if SLl^JI * 4 M ^ 

£jLidl Ji t> 

tj) L^JI j-gjs* SjL jj ^jJI (CO2) * u uSf iLj lZi Ljbt-ul 

dUjj ^L^jJUc 


<li^L-u .C> - <oJjU J .M> 


£c_l_ij CjLj^jJI J_JLA Jl Cj I_^Ji^.11J 

. Ipl j I^JSLl& ^ Llj Q tti ^ ^ "v v 11 

jr^ll 6jl i J <jl J-& dilj ^J-O ^-&jVlj 

<_ij_<_a^Jl l^ljIIsijJI ^_3 jGJjjLi <jl <j_^-OJ 

pI ^juu CjLI i^j-aJj ^-jlql^J <Uu_uL_uVI 

. IgGjJ ^J-O jl c_il J. £j \Jj -o 

JLlJLJ OLLul^JsI <_t-GJ)- A^ SjLiJ 1_l J 

<JaI^Jl11 J JjLA <JI_<_oL_U I Cjlj(J(J-i_ t-U 

dllj^J Jj <-GIJ-A-^Jl JL5^ 

cxij-11 l^jjl S&j . t-I ajJI ^-1^ ^I 
J 'V l~i <jl JjlS <Lu £»11 jLjjV ^ aA jJ 

<J_mLnl! ^_3 t fl ^.V-A^j _^-OJ V ol_ijl 

<jxJL*_ll CjUsul^-o l ^ ilf. J-alixj ^jJI <_Gl jilJI 

. j-JlJI ^G 

(**) * ♦♦ 

£_a Jj-cu^l JcLij 

<^LlU Cjlj-GGJI _3LJ jj-O ( j^jJI 

^-iL J jl X .^)1 > II 1 ±Q J 6^)1 11 

Lj-^ ^90 (^ cX>fL>^ ) 

Ch 0 LT^' —A JAj —jlil 


30 




jILlJL^JsI 




<J:2ljJI _eld) j-cisUJI cIj-SjJI (^-S)> 

I J-A ((<^t_ ^UclaJI I jJI ^Cj_cu 

<JLJ ILsj^jJ I <1_3 ^ \s <JjL^_jlSjlA J> <1_il^-l Lc 

. <lK_cull L-' ^ 1C. Cl>diJ_t-xj 1 

I ^_i_aJ j Ji | <LiJLL> Lt-iJJU ^J\3n J )) 

jV\ Ja! .((jlj_s^fl J-X X^I I ljj_Cj 

Ljlj JJU_UJ I 6^Li_LJJ <_ iJjl _ LjJLJ 

L^-cVjJ j J^l_caJl jl JjLcI 

CiljJLiG Jj-C ^ILc J(J) iA^. 1 LljL _<_u| 


4-L^Qi^ ^-u^liua 


Ijl dlJj 


^ ^ —^j-L jLiJI ^ ^ 

<ijJj Lj^2j JjI _*_i Lc ^JLsJI jLj o_cojLoI 

J! c\a!UjI ^1 ^L <-a-o^ 

THREATENING OCEAN LIFE FROM THE INSIDE OUT(= !c ) 
RAPID SEA CHANGE (**) 


L^j .CjI_Lul-J.1 ^Llc ^_^Jl (CO 2 ) 

cjIjjuGJL ijr\ _ojl^JsI (j’G^.LJI <_cj a^^ 

CjIjjJlLI <Atwj 1_<-UJ jJI 11 6 jJlLU J^lC 

4-jj^.ill L^LL qLLjl^J. 1 ^ 1_i a i*N 

<J—iL^i l^ > . I ^L^lj -COJJ 

U1 ^ I <_>J, yv ^>. a t_jjl_^_2 jc_aGsj J£ 

6jJfe JjlC ^jl Jjj-OjJI <-S-oL^. 

< in 1 Ji_x_u 1 jiJfel ili^C l^Gl^L CjIjjJlIII 

Vl SLl^JI Jjls ^ 1c. g. 1 ii 11 CiUjlUl l^JlG 

.4ju_o 1^J1 <_<_ujLall 

— qILul-^J.1 <Lu£s J)r>^w 6 jLj Ci-C J i A ill JaI 

jllxll £jA I <JLO^ J^lLG <1_-S. AJlJ 

Jj< agiJ jU^jJI ^Llo ^Jj-J^ll d-i_<_a^l 

AjLi I CjV^-LLlo — dLui^Jjill 


Q.' LLU-j jj— jl£ 


(o«VI) 

jL^jJI <>Ld, pH LS JLi^kjjj^JI 

Lju 3 ^JLxJI pL^jI ua^. 
Sjbj ^1 

i > *<ITu-'vl 1 ^oL^lLaI ■ * \,, t \ 

jl jaaa <iL> Sj_iI jJLo CjLlaS 

J u x tS l tj* 

• 59 J 1 c> 
^1JA-O jl Ojl^GJI 
copepods J^kjVI oLil,.L-^a 
j^dl GilGaj jjjLJIj 
brittlestars ^jljjVI cjLjJtilj 
4GJIjX (Ophiuroidea) 

I 43 GlX<Ai <L^Lal ^1 
Ijlajj .^aIIIj LS ifc 

4XJj_u_i jJJlUI IjJbO^J^aJ 
jl J-V\-U,I jji, j^ 

j A J t;<11 ^.iHutli 

SjLij l Gi^ ^JMUI 
.jLa-dl <>Lto 4 aG^3l^. 

£|j^YI (>aalGi 
vl jJdl 4 -LalLai >*K4Vi jl j5La_i 
j^ j^5G ^ j^j i ^J^JI 
jLxGVI jGaa (_^jJjaAJI 
«uiLG>l SjLij <L1 j^a i.\^JJ 
.4 aGj^JI 

ijLZ-ij^j j sit 4 ‘i t iLxj Jjj^j-j 
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Jjlxil 7.0 <_ ojlsJI Jjlajj 

II JjLGJ ijf\ - ^ <^jLp>Jl j! 

<_>J£.La1 I J^i\ ^jlLIIj 6 J <Ll^ j^^>.11 

Jjlxu 8.1 <_ojlsJI I £-oj .6J_sljyiil 

j_^Js Ifrrw jj 1 ^ aAIatwj! ^jl VI <4 AiArw 

ELl^JI fj\ .5_(-^j-o^JI jLjjl 


£-Jj_cuJ I £" LjJ VI I J-A Jjlo _2uJ jaJ <_iJ^jj I 

JAS . <AjL_oJI _ojJI O^V-il CjLjlc 

(3jijjii^VI) oil,I cjL-u) jS II caoj 

^ xAlil <^jL2lo ol j-Ju (j \ paleontology 

£._<_ul j 5_ij^jJI ELl^JJ ^j| JAAj isaj^j Cj_ 

<151^11 iiiKjJI olJjlll <jl J-U-SJ . jl jlaiIjVI 

Cj J IJ 5 ji _<_U 250 ^-2bJs JjlS Cu Jl^. ^lll 

U^' j^- t> (jJI 

(jj-ljVJI Jj LXlVl ^ ^ 'Q <LS£,Ll^O 

n l^U ^Lt ^-il^)Aj| Cuj_ ljj c ^^Jl ^-3 


^jl aAI ^Jl J ill la l xti\ll 4 ^ \V\ ^aJI 

jl jI^VI 3 ^ (S^J^ Ij-A 

^Llc jati^ 6 jLj >_ ) ^_ 1 c L>^j <^-U-*-ll 

4-S-oLa* ^j-a] <<jj-»L> -H .R> £c_<^jl j2j . jL^jJI 

<Ju_u £j uiC jjiiA\ 1 1 ^_S <J I p JjJ(jls oj I_LJJ 

jjLo <111 6 Llc <Ll^> ojljjl -Las Sjjl^VI 

<JlLI 6 jl JAc_) ^jl^JI la 1^*01 <_Jjl*JI 

jja j . 1*\ a nVI j (^IjL^ 2>° SjIaII ^iaLlILI 

(l^VI) J A»_o ^olL^jI 

jJLsJI 2h° _ cuJI <AjlUJI &LlL (pH) 

LujA 8.1 <Loja1I ^1 (g I <6A^.j 0.12 jl jIoj 
. <jlC Ljla-oJ I 6j(JJl 1I 4-j|j_J Jjlc 
I jlaj ^j^-lJ <jJl^ jjJulII I J_A ^jl jJJLi V AS j 

<La^i j^^.11 SjLiij (JjIju j jail eJJj ^jLa 

f-^J-" f^b (J® 30 Ujis 
,_j—a (H+) ol— i^ji a fi jV> 
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S jfltuta Ci 14 iio ja Jaa^il GlTCLi 

La JJji ^4 l^. jx. oL-oj l 1 1< tt l 

OH 

^ joauUI zy-a jjja .(JrUL ±11 
phytoplankton ^jUdl ^JauJI 

^LLxlLoJI ijjjL-u^f I j ^ ^ — 3iiUaJLa 

^ <^lxa Lajjaa al<aj - 4-ul jJdl 
Lgoi Lu 4_i ij^-jJI SLl^JI ^ 4_>H_JI 

<jH Lui e^JI Jh jVI OLail j-a-a 

aLxXI ^ CjLaljoaaJI 4_»jJi_a oLuKJI 

4, w <n £&ijj Lajlfcj .{yuxjJlj (JsLcujJt) jj-oxVI 
^Ul j|jja j^JI ^ jj-ijSJI j_u_uSl ^aLi 

H_iLl^Mh 3 Cij^ Sj^aUs \S^3 ~ (ji' “ 1 ( ^ rui, y^f) 
ja\ ~v 11 dla jl j^^-lfc ojl VL1I Jjaj .(j Ln d! ^*1) 
.^Lax^l i.4n-^-a <hj^-JI a lord La jjoiJI jj-d"u<t 


q<i At r«l | ^ jn r«l } ^ ji^yj 

- ► 


Jyyj j_alL_ulj . <jj \ 11 J-J^a^fl o* ^ 

(£3jy LjjU a-L^>a ^j£- LaLaa a Cal_hiax^-a 

<JLajl ^j\_j La jl^J ‘ 1 Jj 3| Lcl^al 

. <juoj (j^^La ^ ^11 ly^a^La 

jl Ji a^>| llxala llj <1 _al f\ _alsJI jj_iaj 

^jIjj^JI jjaal \*W^U <Laa_call < 1 jlSjJI cljli 

^lll jaL^jl _<_aS <<jJL^J| CaVjxil JySj 

^OO ^iJI d-u-u^l 

800 ls-^Ij 2 050 ji.Lt ^ (_ji 

fV <2100 jxl_c ^_s ^JjjjlILI ^ _s 

jLi*all <ajl*_ll a tall <AjlUJ ^jl jjd^Jl 

^ SjLj <JjL*a ('S^ ~ 7*8 jl 7.7 L° 

j-aOJLJ iajlLa <111 150 <_ial11 

. <jlC Lju-tfsJ 1 6 j(JJl11 ^JjlS Lc 

JLljl^JsI ^jl j_jj.ll_ill ^ _kiJt a Jj_ 

JaJL^JJ (jiJj <^lil jj_° jX.^c.^>Jl JaLa 

<-AjlU Cj-UG <CjIajlU (Call < < \» < \ t <Ju-al jJa 
<_ 2 cj Jj <_ 2 cjlll (j\a 1 J-ij -2 ujj^IjI < ^ Ha I 4 I 0 

l^ial) cjLsjlLJI GjI jjdGj .Ijljx^Jl 

(y& jlla 200 j 50 (j\a Qj 1 jl_i Jo£. ^ 1c. jia 


J_lj . llLa. I j3^“ ^ 2x3^1 <^c-Lu_all 
jjxccuJuJI j_cG>j tn^^fl jj-° <JLa^ 

^jll :<jJllJI <jHjjl1I <JojjlL_oJI jLajjI 1 ^ ^ 

<jjl^VI phytoplankton 1_GLGJI ( j_J| jjlII 

j^1 jl^g_ojLs <cjI_jLjJI <<_lIgJI 

jll^sJI _ilj . j!$_coll A^l (jxi-a_ loJI 

— zooplankton <-ul^Jl jjlII ^LgLiII 
Cj Ljj-loa! I jj-a Qjl jla 6 jjJu-<^ Call I 

<^jLlJJjJIj <^_U_tlJlj I J__L*_aaj| 

9- o' 

^JIjjlII ^JaIj .< a-k a^II dlLa_cu^fl oi2j_s 

LajjjJj 6 J-Aj <6jjJu-oJI dlLa-cu^fl <jljI j) 11 

. 1 JlVAj CalllJ)^H (^OiG 

<_>ji*JI <1 jUI ^ j_a ^ 1c. Ljll JX:I_cul 

_^1 1=H^ ^ <(j-oC^I Cal_ AjlUJIj 

cJJd^_$ .J^i\ j^Jl *\ JjlII JJK-o^aj —cu^fl 
^ Lij jtJa_col I £A-> La p 1 JjlJI ^_ajl OJa^a 

dxll^ f-\yjuu Calalj) v^. II <^j_ 2 c <laL<_uja j^. \11 
oLijoaidll jj-a <_*_culj <JjLcOL^a . <a_^. j I <JULa 

(J^jVI OL^Id^-^ Ja <jie_aoJI 1 JaJ_Jlll 


PH 


HjJI <Lo3 

▼ 

vi 0 


" 

•l ■■ 

!3 13 

14 


^jil 

(H + ) 

<_qjlxJI Jja . 4 jl 2 

Jljld ^ 7.0 
«LojxJIj 

4judxQJ2k j > _ s lc- j^sWI 

<_<ua 1 Ij Jjl^ll 
L 5 ix. ^fcVI 
er^J • J>1^0 
<_t<ajxLaJI SjLj 
Lt^slxicjl 

i <lala j ^1 ^ 


C^° 4 


.jjjjLHI 


pH PRIMER (*) 
ACID IN THE OCEAN (**) 


*|jjLl| aicaLcu 

ajaxuaJI CabjJiill j^s ojcu ^jLi 4U JS 
ajo^JL J^jVI cjlail joa Sloui X I 
(^ji"nl 4 -l^KuJI 4.<LiKJI ^Jl ^IcVI 
jxosl zooplankton <Lil^ yJI jju 

jl^aJI pJlai Itl^ .L^la 

■ys.1 oliib y <uLLlII ^1 H^LI ULxb 

p h ls-^jj^ 1 (o“VI) j^yy 

aloaJI ja£ L5 ix CiLulSJI axS plia y 
.plaxll 4iuxLuu /cLLij 


/uxajJjJI t $u£> 4.4K‘ta 
. • 200 m* — 


(jiu-oJI «K‘ta 

(JxliUl 


1000 m 


^MLaJI aakla 

(Jalll Guoa-lla) 


1 ** 1 ! q >L 


jjj^JI aoujSl ^jala (JA4-LJ 

3 < -v U<,. II <L4aKll ^ jj '(] H jaijJI 

.ajculoa (pjiAll <iiiia) 
jaijJI jjA4-4 ^1 Lccjjja 0 UL 1 KII 

O^i 

Cilal j ' ^ II jj£a JJj . J31 ^>jaa 

aCi jotVI qLLlKII ^ jjoxj ^aJI 
3 ui.,.< 11 caljaiuJL Iyiu 


. 4000 m . 

34 \~\t nil jJI-a^VI 


t 41Wij 

^bdl ^lt 






































oMrWA J1 jUJ 

% % 

o' 

4 _ 1 jLju> olj-xiui 

^Ul ^ Cxi^. 
SLi^JI *-tA^ Ojbl a 

♦♦ w ♦♦ * * V 

. Lu,^u <b ij^-jJI 


Cj lj(jjjJu-<jJ I I Jjlslj 4j 3 UaJ I <Jji ^ ^ < 4 _l 1^. I jJ I 

. jlil^jLlIj J-AjJI Jlc 4 ^ 11 




<kjL_ 


IjL^I 




lLa 


<-Lo ^ jj—*ajS1 

<£.j UI) ^LslJI I J-& ^ 1_lujUlJI ^_3 t_ A-t _t <t*\ \ | 

l5 -2 (jnVlTi ^lll CjLljp^. 11 ^.l- UUL^\ J_Ll J 

Jun^l ^.jLj J£.IaLj . ^lil 
l Vt\^ ^_Kl^.11 <JlLJ Jl £_J>l^iJ £_C <J^Lj 

J * <\ J1 C£ -CjI -*>jJ 

^ J^JL_UJ|J . 4 ^Ji^l 4_^_<_<JLjJ j\ t n^>. 11 


jcJl^ cj <4 LI j < cope pods 

LL-J <^L 4_SjlLJI f^^LLJI 

6 JliL ^ jJlHI La nil ^J1 (^ a £. I CjLjlL 

.jL^jJI ( jjlla —dill 4_*—til i^> ^^ill 

Cj bj L,1.^.11J dlLo_(_U^fl b-> J-S-Jl £._ julLj 

jLm ^ j_aJl 6J_A squids 

A it 11 ^luli-11 I Jk JjLlA ^La£.^fl CjLlLL 


ijijljl Cj \—JVI ^j-o Ic^JlLo Ijj—C I 

u ni ^“'\ ? Lg-Lklj ^® f'Sj-ll 

Jlc 3JI_ ljj CjLjJ-)I £“l_jJ Cj\ _JVl &J_A 

jl ~>0~' y—lJl 0, CiUl^Jj<Lij| 
4j ^ aAYi Lo£ <£ J_d^JI Jjj^-ll CjI_ 


-v^ q~ 1_ojlcj .4_Sjlc LL) | 

iajp$ 11 j jja i^lL organisms ol—uAxUl 

4 C1" -^v a ^Ijlo CjI-SjlL 1 ^ 

4-i^aj) ^^.11 j-dtj La J tC- _\ \ t "s.j^J^Jl 

u!^ U— 0 14a 

. £j Lu-OJUlI I dilj 


<4_iJjAll 4 Sj ^ X 11 oH^JL^Jl 4_iJ_ LJLi j\c 

CjL jJLJsl 4-i^a>j)^^.ll 6jl_ij ^j| s 

I_^jLslia J_sj-ll L_<ij_t^a _Lc 


L^LkJI Ji^lj oLj-i^l 


bicarbonate p) 





-^IjLa ,^11 


i^VI ^Jj 


1 1 

(jojxll 1x4:30° N 40°N 


(jj-»^L j CiLltj^ ^irtuiJl 44K'ui ^ >a-JI ^b (jaLaj 
(H 2 O) *LLI >u u i ^1 ^b Jtlili -^1^-11 (CO 2 ) 

It 1 rMl I jA A t .(H 2 CO 3 ) d-l-JJ-J j^JI MSLuIa 

i*K4Vi .(HCO 3 ") oLi^jj^-u (H + ) olj^jl I a 

. Cibjj] qa Jjj^l 4 tht> a Ob^jjSajJI Cibjjl (j^JU 

jJI ^1 Cibjjl djbj 

M 



1000 m 


1 V J\J\J III 















































◄ <jaljLa Cjla 

4j jl 3_>j '"' ^ 11 qjLsLUI c»\ \ i 
SjLij ^jLxj <L>Od^ia-ll jojj 
<L ujJ (_£jxa. jl JJui .dLiXI 4xCi 
j*L>1 <LuLCi oLij^l CibjJlil uli 

L^i ‘ 81 fiia ^ 

jLxj.1I v-Lj ^ 4ijLx=dl <La->UI 
<Lx<-ilj CjLSjJ CdaCl ^JjJI 
5^sLlLjj 

^ j^i 

7- 7 ^Lxxu t _ r ux ? .jjdA fij 

jLxuJ/^) <LCul£ 

L^la (j 1 Jxxaj ^aJ3 (Jd^y/j 
jij .^LDI ^xAUI dLxj-3 ^Jl 
jjjlaJI l j^ i^j_> j* CiKcl 

L$^A$ L3. -a . i lj ^1 
is* 

<Lia1 8.05 Jabu Tt 

jjt_i Sa^ja 

Lai ti^^jJ^yij (jLajJf La^j 18 

^j-ll Ola aUU ^ 
cCiliS ( JAnjy/j JfUi_t//7.6 

jCu jaJ ^ WVI3 ( 2xjli jC)3 ' ill jjju 
• OJU l^ilaa 


(^jJujj CJ 33 J 


L5 " 1 


SUa 




uoj 


[^lij <bJl] 

cM j* £ljoS 

w jUaJI 

j^jjSJI j_lcuSi ^Lii SjLj jl 

C5- 1 ! **-* L5“* 

oL-ij-»l j—a j-L\<JI Jl— ujjI 

J“^ ,j L5- 1 ! 

Ja V\4 <ol—il^L-ut^1 

jSb^aj .4-u^uv.^. jiiSi 

' jLcaaL £lj-aVI jl 

.dJj <U3 Lit, <L4Ti-da oklj^l 

■\4V\—> u\ oV^ u\^> j_SJ3 

Jjl—jl j..^.a i ^L-Lai .4_Jlb 
j^ S^ljJI Otaj-»VI L»UaJI 

£3JJ :L^L-lo^1 

Mj j—jjjjjjl P^j—^ j—a 4_dUaJI 

j—Aua CjL- a^-»VI ATP ^la_cu^iJI 

iuljJI e-\ .(r,c <>Lxa^l 

Citlaj^JI j—a j_jJJ ^ ^ II ^xu 

,.\WiJ (HCO3') cjbjjjSnll J-la 

.(b) l^la L y^l\.T\ ^ 


L A ^ ( <J ‘ «jj JI 

a^J -CS—j—^ 1 £ jj 
( ^jJI I JjUll 

Jyi <jlsI^ <Jlo^ ^j| ^xx i \ 

<Jj^la 6J-0 I3JLoJLa_<_u^f <U^I^Jl 

0^3J-^. J\C ^lLJ _<_uJ JAS 

f—^Jl 6j j a ^ 

\ A nil - (JulC. jl jILoi ^ Ic. 

^-l^. (J cj^ ^ Lollsj ^jl 

Jl 

^1 ^ ^ \j mutation j,l 4 Kj ji 

f^jLaljJI ol_laj^JI <j_o ^>4^1 

^jl _i_aJ V Li^>a£. _Wl 

. Jil ^1 j/Ju_uJI CjIjl^ J^Lk. jj oI^jJlj 
A _fcLail Cal jJlSLjJI jj_al^ jjJ 

.4jULOXi ^-jl^LcuI ^1 ^lal J^Lk. ^jlL^Js) 
S^jLjJI <JL^jJj) II jj) J . S*xX II Jojsj 

—^1 er 1 ^ L-^ es— 

<^,11^ a\ V Cj-*I^ I ^1 ^9—*^l 

LK jj_AA.-S.I jj 6 jJL^. A _ls! j 6j ^ I 

ji 

^I^J^I ^ j x ^^l l <^.J ^ll^jj^l 

IflTi \ \ <jL^jJI ^La£.l ^5— 3 ^jJI 


xLaj dllj^j <<l_>jKII j/_> Cal_cljjJlj 

jya | j j £. 1 x^ ^ I «l iJLa ^ ^ I 

^JlII 6 j_JlsJI jllV\\L> CL)I_J^J^fl 

. LslAjij-o j/_2^.jj j^JI Cjljj-) I j—s^^y I_^-JlS 

^JLslj I djtaJVI 6j-^ ch^ ^ 

jxijJI ^_Ju j_aa call ^js~i § 1 11 <Jl_uio 

6 ^ tJ—^ Loaitj v 

<1^1 J i j£-Ls — _a_2c Jj^jI^jJI 6jlcV 

jji j^-03 cj-°j <<jlLJL ^xAj (ji a A* k 

(<La jJ A \ < «<I » 11 | ^ 1 1 1 1 C \Ua J) 1 1 s** \ ) 

<lkaL2allj CL)I_lajj^aJI ^1 ala. a^>I (J_Jco 

. jkiill <Lai^»_c ^1^ jU-^ 

_IjLoa ^l^j^fl ^_! 2 l*_o ^jl 

cJLo-aaVU .buffer 3-iSIjJI c^lla^JI ^ 

6jjfe ~N- \ ) < '-l=^aaijJI ^I^J^fl jA> \j 

Ci^jai ^aL^cjl ^a 1 i ^yd t ^ \ \ 11 djllajj^JI 

Ci-L- i^j u —3 

^jJ CL) Lo dll j <U_caaj . £ Jfl ^ ^ <J_)^Li 


i<Cj-cu ^ LaLi 1 j/jl JaJI 

^^Jl <Ac. J- JSjUlSlS 

_cuSVI ^_lc. j_ ojLslj V) anaerobic 

(J—CL I--<ojQ (_£ J-II 

THE STRUGGLE TO NEUTRALIZE (*) -^TP Ci U i i l ^AJI CS L!)IUI 


call 3 *il 1 ^laa 
jl co^J 2 [ax^ H 
Olabua^l oaC 
j^jlAll j^LII JLla 
^jJI oLjLiV>l 

- 0 - 1 ^ -“je 
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( . Cj I I J_ 2 k J} \\\ 


(*) 


Jj 111 J 1 * < 

jStiii . o iii 


jLjjV <_d^JJI o ^ 

j^Llj J.^.! _jl^.Ls olLaJL^-il <-x^Sj^^ 

4l<JJ 6j \» <JLl^J <1 jlA jJi _tlu j . 61^11 

. iLol^Jsl dlK A till J_> JJtJI ‘U-oLlLo 

- SLpJI J^-lj-o ^—Jjl (jli < J—sIJIjj 

(jicu — fertilization (e^Ji) e-U^2L^jJI 

^ lAll ^^LoJjlJI _a Ha .j_jGj i) 1 

i, A 1 <-H>J) 11 6jl ij 6^)-&US St^l ^_0_> 

l)J_Jj^J I JjJuuuA I ^1 L j Lc Cj Lc LLs JjjJs I 

1)1 l^Ha iJl ^La 

1)1^ 6^^.^fl 6j l w i 1 <1*1^11jlA> <JLa La 

»_a Uola <_1 j_^. cxc^lL^jI j_as . I_^ ^ ^ 

^jjjJjLm ^Jl jl _cu^fl j^ *11 Hla 

Heliocidaris erythrogramma Lj/^Sjfjljj! 
<l^.Lu_u ^Cj_cu CjLLLuij <111 ^_a 16 ^I jloj 
Lojlc <111 ^_a 12 ^1 jIoj 

^I) 0.4 jl ILoj ^Ha_ia 
.(2100 j*.lc <_> l .nil JLJJ ^yOuAs 

c^ju-OlIJLII £"Lal ^JaL^All ^Jl dllj 

<Ju_alll 61 a Jit ^j\ r> aj .<111 ^_a 25 ^1 laJ 
(jl <a \ \L> 11 ^_a 111 I_LH^fl 2h° 

J J—c J-lH l)-oj-ll t 0 

. I ^jlLl^. J<am t oLs-ol^Jsl ^_a (jolILJI 

Ir^iLa J-lLl j- ill la Ha jl^-al 1)1 £-_o_a 

»_aI.L ti\ 11 6j_A 1)1 _uJI^ ‘_al_talll 

<_sJL-^a <_L^ia 6J_o _Hl*2 


<(_t 1 \ 1 


^ uia ^)_o) llAj . J_j»Laj j-j-dj J^Ll 

^_a <_» ^.1 LaJI Ha till I ^ a I Llll ^_lc 

*_alkill A 1 \ l)Ls 1 A\ <<_sI 

.Ul Lfrl^lc ^1 Ja^i i)J 

9- 

J^> \I1 6Llc ^_a <-tlaj-o^ll SjLjj 

Si 1)—c < i-ajHI J ^-Ijll I 

<l)jjjj S> ^.la j_la lya 

POOR GROWTH AND REPRODUCTION (*) 
microatmosphere 0) 



Sj-aS_call 


^^.llil j.ill 11 <^_al£l 


oL^Hljl_<_uVI l)La tdllllj) . cjIj—J ilJI 

^.jllll 

I Jl V i. < i^N I L 6^) 1 i^N d) li 1 

l^l^f <I j-^k. <_allo dill j\ _^jJI ^Locl ^_a 

l^lj-o jl^s—<_ul ^.L. ^ 


-Kj -^11 ^ oL-uLiUI JjUlj jr 3 Hi 


j^JijSJI ^Lj 0 ) j^ 700 . 



CiL-uUa £* (^jl^UL {^Jcy/ 
2009 j 1989 ju UuJ oj^. 
tlxaLa. JjL^uJi <K^-<a 
^LaJJI ^j^JI ^ (^1 jlA 
^J) i^u-^4 1 iaoj^VI 

<JjLuJlI <aMjdl \ JiLxjg! 

J_Uxi6i ^_lU jAIujI | j| 4 j| 

jla ^iajj^L c^^JI 

L Kxilliuj ^jj| 



1*44 1 8 - 12 


8.08 


{ja yz. 380 

I « ..13a 


340 



1989 


2001 


2009 
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1993 


1997 


2005 








































































200 ±>\j\\ j .jlJl (j\ . Strombus lubuanu 

Lii*i> ^LojlsJI 

JI <JLJj I J-3L_> l^jJI 

*VJ -UljJI J-GjJI <j\ I-G^ I( J-Gj-H 

^j»g _la I &.Xg *AaJl \ * i oVI 

^kJ ^j_GJ CjI_ljJ^JlLgJJ 1 ^ a^O^JLJ ^j-O j-ij-i 1-G-G 

. i— al« aAI JLgI^I 

J^k \ 11 ^LlL Sj_jljJI J_3L"SJJ 

3jlILul 1I 2_^ I j_ j I ^jAa j _ i-^oILgI 

4jlj1jjl 11 ^-c^llaJl Jokl J <1_** >^ 


J_ij . I_ AJ-g 11 <1_>jjj, a A11 <1_JJj£jlII 

LjI ^j| (Jyjp* _COJLJ^J <JI_gL^. ^_a 

(jl <^-0J f —SjJI ^ 0.3 6jJ—2 

^j^L-ojLg! ^ If- <jljLljJ 1 jJI jjlJI Sjda \ 
<aL^l j .<111 ^ 20 ^Jl 10 jl j a g \ jjJjaJI 
olalcJI J-2kl <_ uLlJI jJIj-*JI 2)J_1 ^Jl 

CjLlgS ^JOJ ^_a JjJI <J_c < 11 a < I < G11 

. < a <1 a i i \ £j\ ~y a 1 2)-° <-LL& 

£j^I 2 vj 1 -^ ij —® J—^ 

Amphiura filiformis jjAlLiA 

\ 1 1 i_AjJ 1 <1 »jjls I < a^ a ^^g 

I CJ^ J-a_G ^-GJLi *_3- JUJ w 

O^J f—^J-ll 

2)-aj .<\1 A^a II <1 t£ 2 g I jjla! I jl Hg HLj 

CjH aAc ^Jl ^IjL^kj CjLuI^JI 6Jj& ^jl jXjlaJsl 
6 -g CxUjj (5 ^ a n 

(J^IatvjI J-jJslL-ajJJ . 5_a-OlJjJl1 I Cj L^jjI-U 1 

cjl 0.5 0.3 6jia ^jJI 

\I1 jl^ ^ 11 _ jljj I c_Laj_» 

• -^-b ^4 —“ J^- <s^ —*JI 3j3^' 

<AjlUjJ1j ^-gjJIj <LGji^aJI ^aLa-^k2l cj-u-au ^1 
a J-gVI (J-ijia La-£sI^LjI jjliLlI jl <JL£.llU 

CLj 1—<-u^2 AaJJ 4uaii jl-^l — 6jlj^l JJ£. 

^jJI (j- 2LJI L^j-a 2)-^) SjJdc 

•L>C3—*1^1 ^ J - alA ^ 

J^k J1 jiLl^ yicLi-tjU < JUil J 1 wn ^ la a 
oLlaJIji^U.^il < a a^>j^ 1 ^-lc JaL^kJl 

2)j-^ ^<<jLalcj < ^s. a^> ^ 4->j \ 11 

FUTURE DATA (*) 


<_i^a_al Cj12j-j <j»_gL^. T>°] 

— 5_)jLaJI j^k \11 ^cjijlil 2>^ — ^-jl2j*21 

^ 10.2 jl jIgj ^,2 ^ ^—ij ^-11 

Ij-gj 2^ JwK- ^jjLa iij-2kj 0.4 

l^_JLG <lil ^_a 0.1 2h° ^Jauu-AjLi jxJj ( 13l_2u 

^-lc J-i^P ^1_i-^-11 Jjl3 ^_1c jl j_gj _cuVI 

I j^c 2)1 j^.jj . ^Li ipl-Gj 

tiLujjJjjt LdjJ}2jJ 2x3j-^ I ^4*' 2h° 

o—~v^kj Littorina obtusata 

^ \ jxij Cj) J £>1^-G C.1 A A^C. Lg JaC. 

CjJjl 3 Ja_aJL Cnn^ ^IlJl dlt Lg I j < a I 
. jllaJJ 2h° lLaI Ja I SjjlI^j dl 


0.2 


1 _G 6j 1 J a G 1_a_Sj 


Ol 


La^i Uij jAl ^ 0.4 j 

2.14-'^. <jl^kill 6jjll jlji^fl <J 

CjI^jJljLII ) j_g 2)1 (j2^a il 2^^ s 

jAa ill 4 i A A I *i 1 Li 2)^Jj . <_iL->kJjjljl 

<la_aJ 2x3^“* J)-^^ 11 LLlj caju 1 jjlxj 2j-^ 

21 c-1 ^la 11 J alla_j j . La_)j <_uj 1 ** >1 ^ ilc 




jILulzJsI 6 Lag 


bjL*' 


ej 


l _ 5 -1c jUJI Cjlaj-J a 11 2-Uki^JI l _ 5 ^ 

aJIjlLI Jaju_u (^-1^ 2x5^jj' ^ 

^lj— uj)!I ^1 jbJ.1 La-® 

2 LLj jla a^)11 2) ° 

. J-GJlI 1 ^J_a 1^ G~i A 1 1*2 1 1 

^La2 Lg^ <1_aJLJI CjLsI j) i->k 11 ^_ ^La2j 

^G^fl 2 —IajL) 1_Gjlc. <_ 


^sLLjj <jl 


2j2^'J j^. ill jaLla 21 12jaa .j-gjJL 

6j i i^ ll < K aV>1 1 21 ^LjulUj 24-^ 

2^ ^XaJ . j)G ill «l_i iJo i 2 i JU ^ LT 3 L5"^ 

® <—2>^LJI 

— cu ^* Cy cj* 2005 ^.1—c ^ 

( 3ja11.I ^ ^ > j4 i 200 6jja 2x^-2^^ 

** ss ^ 

6jl J^k ill c- Lg ^a 2 ^ (^.jjJl icoJLall < g iall 

J-GjJI oVjJt-G J I _LAj| <JU_U 

L jujJy^j i i 2 vc -j 4JI 2h° ill jallaJ 

Hemicentrotus pulcherrimus jujLxj j-u£/jj 
Echinometra mathaei ^ _ uLj 

jlljjjJ J—=>-jVI 


‘f - 



' '2LhLJa.uu4 ljIjLo 

♦♦ ♦ **♦ 

CjLoIj^ LT 4 ^ 

LS^ C^ J U-11 -Kp41 LS^ 
1 1 >> x 1 1 ,3t,^ 2fAS 2^ 2009/12 

(CjIIm^.11 <l<_uI j jJ 
ciA^kJI 1.1 oljli Jl 

. LljjjaJI^j <lAjuJI Cj LojlVJ 1 

^.lc JX.L_uj < 1^-1 ^>.11 0 L 0 jla.ll J 

oLaLxjLj 4_u^LkJl olj^ 1 Vi 11 (jClxlsJI 

.jl^k Jl <-kgaj),^^k Sjljj 


(2010) 10/9 f^\ 


84 































^ ftTn LlJjJ^JlII^ J^.lj_cu ^_1 a 6jdUill! 1 

Paraeuchaeta L-jl£jjJJ UliS^j/jb £^JI 


J 2 l 4 —ai j ^—II idongata 

c 4 *.<Vt <^JuJJI j_a 6 A^.J 0.2 jl JLoa 

. AaJj ^-cul Jjj iAc. CjL^J-LL-U dl-1 

l L-ddl ^Jl d)Lo_ ljj’JI jj-c J \'\\11 J_alxjj 

U>^—03^1 ^^ ‘J^l <3 —* 

6 JA^d I &j-SJ ^_1 a Ja LiJJ ^jxi jjUlj 

^jJI (jxLljJI <aA*J Jc^j^fl dl Ldl ^ j)-o 
.dlLo-cu^fl &A-A l^-J ^A*JlS 


Jlo <dlLa_<_U^1 j)_0 SAAAJLO ^J^ll (^AJUiJ 

Anarhichas jJ-bjL* ^LK-tAjOf ^j_ilI 

4 _Ujo SjJa <(jdajll ^^Jjl dio_<_JI) minor 

jl JlLqa lAid-di l^_W < j n~s.ll J-adJI ^Ja 
4 jUlS jjcdj 4 ju 3 |j_ 1 I a)j _LI jj-o Lm_ <-<jlj 3 JL f^ 


jXJ^Lo jj&j < Ifl ^ *<n ^2 jjr\.y,j.ii\'d I jj-o £Jlj 
JjjTn ^A^-jjd^JI dil— jjj! ^ JLulj—<_ u^U 
j-o j»\/ vah^VI ^j^L-dLol ^Ja j*.JI £_a 
^_1 a L^-j^a^ di.* 1 1 1 dJLo-<-u^fl 2>^L$ .f-LXI 
. IjilAA jjL-£SuO J3I_ ^jLslJ AS ^jiUI 

. 4d.j Jl 6A$J 4 _LAj-OjJl£. jJ^WI \ A^.JJ>j 

<jjjJ <^1* U_Jail) 6J-iJ_Ju JI di Lj Ll-J li 

^A-cdu-uJ tfj^A.x.n < \'d I (j-° djLjj^-o L^_J J 
(J^IatvjI ^jj-S <dllJj . LuIa I_gcj Lo 

^j-Lc l^djAs j-o d^-xxjj l^j j/a^—<-^^ l 

. dill^fl aL^Jj djl_ <-u^jlLLI j_Li-oJI 


^ jajI—uu^j r r ml)! jLl^>JI <JU ^^j 
<jj Ukll l < ja^VI Illex illecebrosus 

JsJLs <ijd^ v>jjdfrJI ^ _SjJI L^L^I 

. 6 jJLJ^ 4 _ij| <J U'uh ^jl s 0.15 

oL^ljJI 1^ dx.JUJ ^1 Jl o| 

^jl -<-JI di!j$j <jj n^ll 


^,I,C djLxlJJLcJI J_JLiJ jl^JI <Lu£iJA~^. 6jLj 


LJU. <J _3LAJ <j_ij_C ^|j_t^ ^S Jl 

Jjlc djLiJI 2)—° cj^_ cojVI 4 La m n 

.^jLJI dlLu-oVI Jju-*2ij dJjJJIj ^Ul jl^Idx.1 

THE NEW LSD (*) 
lost smell disorder (^) 



LSD ^1 j|jSfl oljlauil 


j^j_o j j_ic. p I... ^ V <jJ^.Ia!I ^Lloj^JI ^3 jl j fu 1 ,iL> -1'. a .-' ^. II jl^jJI *Lu» j 

JSIjUI j-o Laj jJijj jl^Jl <L4-2SJ^L^. SjLij jl jjJL^.LJI j £j 

<_>jL»JI jJlC 


J! 


Lf 3 


Lc )L i \fi >~i 1 I \ Lx. 


j-O j-!JL^ J AC -UJLi i ^IjlclS 


clownfish dLflu-aJI ^1^1 } 3j^J .u < nllll ( 5 jLllj J^lII JL <^^ II 

j^aJI ^aI 9 Ti jl ^U.c_aju-^>J jl^—II j^aLI <_j 3LJI —^.^Ij SjAllI £c_j!jjJI —j 
cjIa jj jl ajI cuIjaII A 1 J 11 as j . L-olJ <—a 4> jAi cuju_u ^aII (anemone sea 

j 0.2 j\_i Lo <1 a^.jjaJI l_$_aL£jl ^-jl jn <1 Sj^-S dUAj ^1 —^_ll dLo—(_uJI 

Cl I j La duu_uVI 6LdL> £C_J ud <j_cdLiJI CiAjJI jL^jJI t L<-d^_o^. Ja*-o j^ Jj3 I <0.4 

<<.ULiiU <LlaWI L&jI dc. I CiAj < C^J-9 CiljLa-dloj^U » nl Vj <jl!L_uJ1 

AiIjLujVI L_jlS jJi _ud ^JlII <Aj^laJ| c21iC jj^Ii AS <Lcdj_fiL^JI SjLj jl ^LclLlII jd* i aIIaIj 

ld| / \lSD) j&jJjJI jljAS d jl~iun\ j_o JjA^. £\g> I AAj . ^ i ts>* II jL_J1 j-oda <_uLlo^JI 

C La-odd I ^ dJI jl AAS c-iljl*i < Al jl jl <_S.iS dj-S-ll cl cuIjAII j-o Aijil ^-11 <^.Li-i 

.^JL*JI pLdl ^-i-o.^ o mil 

^S jJL J ^ \ 11 <^Lo cl djjl j\_i SJ Sa 11 cl j-dldJI Ldil J >ji dl 

J^-JI ^Llo «Ldsj^u^. SjLj ^jji Asi . L-^-aAd jl clj-u£a^fl ^Lo-<.u SjAaII <^jli^.jjaJI 

^Ai~s.jjaJI ^dj-ll 4 -ojlS ^A LdLcdil I daLsddl jl CSjjJlII j-«J . Cj) < 11 SjLij ^ II 

jUdl ^A CJ) <dI J-a.^-1-<_u <(21 00 ^Lc ^A jj^A jl £—Sjjlo jJfe Lo£) 6 J_^.j 0.3 jl J—Aoj 

SjLij jc Adldll A dll SjLij I -11 jl cl_•-‘jlj'-i J ^.Ac jl ^_oJ .<111 ^A 40 j^di ^_lc I 

<ilj ^_Sj jL~vi <2| J_<-<2jLll Lo jdj <<ij--yJI cL»lJJ lcJI Lai (J^2»J-S j-dun <—idaj-o--dl 

d^ AojLjlj <L^JI cluAlll «L-<aLl-ij <<jululLJI Jl cL jidl SLl^. j^f <jl j iVI 


• L-Jjjj Uc-^ibj I J^ Ijlj LJld ^ Cj^-dl 


<i_jLjVI diLjJLAI 4_ 1 ^jAl ^Jl uj _(_ulJjJI 

<dJL-<^ (C_culjjJI JacJ j-ol 

I £_ljiVI j \ \^N 

diLkjcJI 6jLj ^gAJL 1 AAj 

.djl_SjJLdil _*J 4 _»I-^JI jl_^Jlj 

Jc.^j’JI diLdl Aao j-o 4_ IaC. dc-djA. LoAaA 


85 


(2010) 10/9 f^ii\ 












































(j-a ^^^kl 5-i _cuj CiLa 111 <1 ijLsJI 

• ^ J> i * < k I Li 






J.A\ula11 CjI jLck 


(**) 

<1L^-jLcuVI ^_k C^ x *'^ ^kl* 1I <_s IJ cU 

Jak. ^jLjj l^kXi ^^.llil jJlxIJI d^fc*_a_j 
CjLj jun^^ Uj>j 1 ^Jl 5 jJLo-JjJI <LokUI ^daiil 
^ 6J-LoJ cJ^jlAJI ^_c*2iJJJ .^kaJI 

^ OL^J^ 1 “ 'J ' 

jl^lk^l ^j-a Ijkx d^lojji-cu-a 

^1 c-i^-J cJIjj&VI 6CA cic^Gi O^J .^jlLsJI 

jlajjl <Jl_ccLa _ccc^JIa ck^fl £_a J^lljja 

SjIoj _■* (J ! tjkoaj _^-*-11 5_(-oj)^^. 

<lalk < K lift Sjl_cj <Jl*iJI 5_c^j-a^JI 


41 fr“'-t> <jjjakll (^jjL^jJI 

J^lk ^^.LjlLI jaiuJI Cj-Cx-j 

jlLui— <_uj cl cLljJj -(jjj — 3 jl —^ c - 


^j-a Jj dll j £-JlLjj < < Aj. ^ i ] I <jjcJI <1 _ aj)lVil 

I T^kacC .<jalc*-!l <J_i-oL-oJ 1 ^j-h CjljJallJI 

<>) j£ ^^k Cjj_AJjI J—ij ^I^J^fl t C^Gj 

t^Jl^sJI y _a Lbut^ <Jjkjl y _a e-lJj-a 

V ^jklj ‘<>lcaJI <k £JjGI ^^ikl yy± 
La Ij^ ^ill t \.jiVI C^lk Ijfla LJ fJc 

^ (j^ W-X2>C J*) G-al*G 

" * 

1 ( >*S 4 I ^ CjI j x3lL11 y :xJj cij . <Cx-jI jJI 

<jljV j \ x^ill jjLcoU ^k *A<jj kxLccJL 

. <G_a 1^] | | <jakl |^ 

9 

Ccl^G jkjJI <Lut£>jA~^ ^jLij jJlJLj diljSj 

<jl . l^_Lalkj ^j^Ll 

Cj Li L»jlj I ^j_a SjJlj^ Cj 1 LJ U. ^ajLaj ^ L^-jJ I 

lLiLljlj ^j-sal_u^xLa^l Cj^ J-*-a ^jklj <j < Tn 11 

I ii\ I ^-jLj jl Jj -1 Laji\c 

<L^Ja _ UJ I Jjlc 2^0"^ J^- ^ La 

djjjj < -x \Ttj _1c. Jji _cu^l ^Li) 

Ljj-a -cal ^Jl 

.<jlIL»JI <_ickL jJsI cjIj-iajJI ^ji 

t^jJI ^C.Lcail j_jLil!l 6 j-A (Jia j^jljj 

^ jjCfr-11 fl jJI ^L^l jl JCa -ijj_2cli 

.^JLJI LT^ 0.1 ^^k JjJjj V Loj 

Jjlcu^I ^LiJj^j3 (jl jIcjcVI JjI jljj 

ACID ADAPTATION? (*) 
OPTIONS FOR THE FUTURE (**) 


Lfi jjj ^jjfLj La jic <Lc^Lkj ^j^LsJI 

L^-JlS J^lllj 6j-a (Jka . ijJu-ks h 

CjIjcL CjjJ^. II dll J ^jl ^jkaa I a 

^Jjl^-JI CcLcaJ Ci UI CjVXcoJI c UlJJL^. 
■ 6JdJl^J 1 cJljjkll J-a ^.j^LllI ^jk cullll 

1 1 nil (j-aj-ll — <i ‘-‘J CA 51 _ cojJI 6^)JlS 

jl jlaj O ^^'J 

I CCc 6j \ is~ik bjl& — 6 J-2XJ 0.5 ^1 0.3 

LJU. ^1 j < Luoi <1 jlLlj ci^fcs-o j j^llli 

jxSjJI ^JkJI ^J^kkj^fl ejJi_CCLJ 6^ a 

CjC-vjj .<111 30 LS^ 

Ldkj*^I e-u_ coj LJlc. _j^fl ( j-^l^^j| 

^UkiVU <y£\ j) (Jjjk (^Ca ^^k c-^^kJI 
JS ^ kll <111 ^ 1 6jlcLa j|jiVl JdC ^ 
6Ca ^ ^l^j^l ^Jl IJJ ^jl o—kaj 

•dU^ ^ 

jxijJI _kkj) <jl ^jJI A _jojlII c-J_2 xj j 

jl-collj ^Vl k^MlI ^—Li^JjJ^JI 

CjIILsjljVI CjI_aL^j) c_^j(ji! ^-2 <1_s Cali I 

CjI^I ^j-a 6j-a <l_a_j _cuI <<gjLaJ 1 

^jl^ . ^_f\ w m 11 <AjLccJI Cj 1 idVI ‘", l-v. 

Ijj J ^jJ-Jjkll Cj—uj! I ^Li Cila^Ii—cu-a dJjl 
jL^a < I J--x <dlka jL^j ^_ < - <J <jllj 

. 3 MU)/1 ^k <1 _j j_2cJI ^ I j-WI Uj y; ^>.1 
^jillJI CjjC^. ^.CC (JLalCxI (j-a CJj -1 La_aj 

<-daj^ a~y II 1 jl_jj CjI j_uG <jdJ j_ jQJI j_A 

CjLalkll l_^_^l ja ^lll ^j_^.VI CjLcI j-^xllJ 

CjLjj _cu Ijlaj ^JcdxJ ^j| J^kau < ^Lca-S .<jl^JI 

IjIjjxJI CjL^jJ o^JjkJI Cxcck I ^Li 

. llaryJI JjlS ^_jk ^LLJI JjkU 1^_jl2 (jkaj ^lll 

CjI Jjollll &J_A (JlLa ^J-iJI C$_uLa 

Ci^Jcc^l ^GlII ejJkkll /jIajj ^jk-jll <JU. 
C> o-Giikl Sjlj^ CjLxj J ^ Lijl^x Z ± fr .y A 




Carl Safina Marah J. Hardt 

^j -O- t -U-l Lo tZiottof <<£jJjld) £j^> 
<i^Lj ZILc ^j Ocean/nk ( */hfC/^jf 

(_f4j -dG/ <4^ lt* (**•"*“« ? <44j 
.( jljU ^ ^m57 

4i <CilCo 4 1111 ULc (_jjjllb 
it.LL<.LfJ-a ^-3 4 £j L-u 4 -LloJ) ^j-Aj ■ ‘LuLz.jJI 

j Jj£ ? llu j Blue Ocean C>yZjf jl> 

<OJ j Ls> 4aJtJ . djjjjih iluj^cu 
J I ts~t II Li Lidd! ^y> ^ j) m ^ J-LC 

*U!^ ML^J/JLJ!^JUJ/ 
<<Llx9Luj Jjl£> .4-ijjdl 
jl'it (> / .jCujI jtf *i ^j±u-ujJI 

4ji>? (_f~ij‘*‘" 4-31-0L± ^j-3 -1C L-clo 

i^jLiddLfj-o CCj/ ^j-Aj ‘du^ 

Song for the Blue Ocean : Encounters 
along the World’s Coasts and beneath 
Eye of the Albatross: ^the Seas 

is* Visions of Hope and Survival 

The ’4 </tC/ ? i <i// ,t> j i ,^s i / +1* 1/ jjjb 
View from Lazy Point: A Natural Year in 
an Unnatural World. 
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The Dangers of Ocean Acidifica¬ 
tion. Scott C. Doney in Scientific 
American , Vol. 294, No. 3, pages 
38-45; March 2006. 

Impacts of Ocean Acidification 
on Marine Fauna and Ecosystem 
Processes. Victoria J. Fabry et al. in 
iCES Journal of Marine Science, Vol. 

65, No. 3, pages 414-432; April 2008. 

European Project on OCean Acidi¬ 
fication: www.epoca-project.eu 

For more research and policy 
considerations, see the Ocean Acidi¬ 
fication Network (www.ocean 
acidification.net), notably the 
Monaco Declaration, and the Research 
Priorities Report of the Ocean in a High 
CO 2 World II Symposium. 

U.S. Ocean Carbon and 
Biogeochemistry program FAQ: 
www.whoi.edu/OCB-OA/FAQs 


Scientific American, August 2010 


CJ I_cxiljjJI Jjjll 1 l_JUiUJ 

CiUal_ cxlJI ^jMJI JUI jJlSjjlS .A _laLl.11 

tJJ —^ 4^ ^b 

2ji>>lAJI IaLlJlI j < jl -S. \11 4_6 jLij 

6jLj jLull ^JIjjAJI 

CiljJjQ] 3 £._cxiJJ < L^-JlS 1 

^J| ^llaJ <4 jI J dvAjJI .4 x^ja^JI 6jl_»j 

I I £_cxil J ^ 1c, 4jualj^> 4*\ U?l 

(jPjA jAJ . 4 jx 3J) ^Ac 11 ^JlS ^A CjIvi jJlXJ 

4_ij^jJI <>] <^JjlS .r> 

L>^] <C£>^lA J -V>J [JjIjlcxi l -s. a 11 

[^jxijlSjLa ^jlxxi <JLOj5L-vJI U4*_aL^. 

4^JaJ .a aJ 1 6 jl_»J cJ_ lsI jc_a J I uu^ 

UJ^I JC_aljjJ ^JjlO _ 'kxji JC_al^J ^_2 

Lc^jula (jl t— u-vjj <OceanSITES (JxujLuj 

^Jl c_Al xA i <jxsjA ^jjAI ^A cj! \ 

iJLJIoliUI ^ A^ll J J ^ A. 11 (J I dLlA 

iajkiil aVia ^A la£ <4 j>j n~s.ll ^jjLaJJIj 

(JjI _cuj A ' 1-1 LujjAjJ3. JLJ1 A _n nil 

_cxi ^ (V ^LuLu\lS^jjJI 

.jJJjJI l_AjjL 0 LolLlII ujjLxj 

3J^-Jla <4jtg-JI ^-Sj 

. 3AIL jl_t^alsl jLLI ^A jl_2 ^jJ1 

La Pj) a A ^_Sj <^,j_Jl Sj_ ^JlII CjI _>VjJLs 


jX.^kjJI <jg a a ol O* 

jLsJIj JslAjJI ^_C t— 1 nil _rv.-Jl 

^ ^4' u (A 

O-^J (^1 -ljjAj JltJI <dLu_u^-ll g-A^. 

3AlLa <jl^jj)jju-<jI 3£l \^Jl 3^U^ is -\a 

Cjlj .(j^jjVI IjLgI 

^-JlLlL-uj ^j(jA^.^fl J^AjJI JLaJUu-<j| iaAS 

J \ i i i*S I Jh° ^LlsLx^^ I CjUla \V^f 1 ^Jla 

<^aJalj <Ll-vj . C-uj-L 

3AILJI jjl is~> A (j-a (JLAlj^fl (J-U_(-oJI I 

6jj^.lll 3AILJI jjl a ^Jl E 

jJijjij . IjL o I I 1 ^)Lcula <4 0 JqljJI 

<L-^jja1| <6jI _‘tJ-^J^I « T ^ ^J ^-l 

■ . is*> JjL^IL-ixaj 

Biogeochemical (\) 


A 350 is A- ••• ““' Al A 

jj^jjJI I Jjl^s . Lj^LA^. lAjjfe jjjl> ^jjjlLII 
^Lc (JjL-yj c 3jjl 11I ^A 450 IjA^ 4 
^-ls. JX.I_CUJ Jj3 t^y\X \ll I cA <2100 

- 0 - 1 Al U^ 3 ^- 

^ I AV' jjicu <<LajiJI ell; u— 

JjL^Ju-uil j 3jljL^.j1I <A-<-oj^I 

^_S 4j-£sL^jj < l^_al pLjj CjIA)jjl^JI (jAan 
6Ja^11 6jUJL J-Ul-vj (^jJI J-UL-^J.1 

ujji_cuj II .Lul^JJ _cuj .3 jl> jWll 

<j|jjJ La Leu I j <^A-Jl1I 4_aLlo 6jIj^. CjU.jJ 

<iKII iJIj l_A) j-<-o^l <1 JAlu <Sj »jAJI 

6jLj Cj^A- 0 oi * -Lul^q ^1 2)-° 

j ^ (J^_ ujI <LlAs j)A^.lI 4 -ojlS ^_a .I 

CjLqJ)L>\1I < L^JJ 3U CjI JUXjJI ( ju2\£. 

(j-Ou-uJl ^1 CjLlo ^LuljljlLJI 4jlA| jJI 

fAP' Sjl — ^ z l i> a 

.4jl£.1\a^II 4L^.jLI JjlS Lo olu j\ 1 1 1 a 
6jl jl 4_»l Jj S4LlA IjI _a 

^ A — < 1 \ \ U <1 t < 1 < < <1 XJUJ ^ l • X 4 l <LLji> 

— SJ^JlLI CjIu^jJI ^A c>° 

Jj)^ ^.11 junn ijjlAJI L^d^J ^ 

ol JjJ^"\ll 4^i.lj_o I 4 AI-UJ ^jAlIIj ijJjll 

4 n Jl 3_>La^. ill^j jUj ^jl (^.CVJJ . 6 JJ-xlil 

tjjla ^Jj-b^-ll I ^£->Lj cuL-uI^.) 3JLl<jla ^_S 

the Clean Water 4—^iK’dl <>LXI 

JjJlS 3kJ_CXI CjIuVjJI 4 jlLl 3 LA <Act 

CilALauul Jj 

£j <1 _Jl oLlo^II <^l_ ulu| jc-o_lxl> 

j| J£.^| jA^JlS <^jL^JI (J^JljlxciVI ^ALsuJL 
<Lujl^JI 1 ^ < 1 c K ‘ ‘* 1 ^ <1 9 t 1 ^ < * \ j t 1 1 
. 4 -lLIjlII CjIj \k"\W iiUlui^U 3 >ajiLll 4 jjj 1 I 

L> \ is~) <dilj ^lc is AC-1 1 M1 1 ^ 1 1 U jA dUA^J 

ol \ a^i^JlII £_a j_ sI^JlJ JjuxsJI Jj J— 2 a. 


^1 .4_»_cxiLlxxJI CjLlCjJI ( j_a ( JX 1 _Jj 4 jloLl1I 

etxxsLkJI 6 JA .^11 ^-a^l iJ_&L*_a 

6J^ull Cilu^fjJI 4 jlLoj&I (^^1 jLiuJI _ jLL> 

J[^_tx2^jJI 4_aVI a \ _cxi £y* l^jAc 

.3_>J^.\11 3_alcjJI SjLlLII ^-1| 
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3 >JbJ) JaI tjjL/t 


isLcoll jl jjp_cu f^JLJI I jc_£j ^_S Cj jGcI ^ 

^Jti \ 3LJ uU^ 1 Jl\JS J ^JLl JSU^I - LI_^JI 

JJlIaj ialUll ^G Cj _umi\^ -ULslJI £> J-2cl 


jLJ ^j_o <I>uu\iii 


4ju-allL> _ <-uAj l^_*_sl j-o .UIajJI JLG <<ajlA.-^J 1 j . dl\c 

Ja-cu ^Jc. ((JsjJlIIj JjLJI J^»A) JiIjVI G£jLG| JjJI J| 

.jJLJI <jl!j jcjlcoj i^JLS JwIajj Loj <^JLJI 
<_oj (jxuJ JajLS jIjljI <JLj jl ioLsJI 5-—ill >! 

<jl^L^I Go 1 ,.Vn 1 J^cj ^ x.rViG l^_W f^jjail Jlj-coJI ( j£. gL^J 

jJb 11 Jj iii Sjlilo iaJJj-c ^liojJI (jl LooJ .^jl^-ojJI £“jl_ 2 >» 

■ . j_lC *)I J£JI j-SjjLo Lo£ — JUI Jsccu 

Jb-CUJ^ ^JS jlI l ftJLi 

S^JlXUJLOljJjJI <LjkJ 


J* ^ 

‘a 


"’SjAollJ J-oAl jjjl ^jJI 

< JuifvvLuilS .A> Jl JuJI I Jj& J C-UL^J 
:< Ju£ .A> *Li.Jo (^jJI 

< ( jjl > \.i.ti\ J .A> Lfl-£ooU^l jJl GoLsJI Gccoall I 
tGiJlllI Ia£J(J .(jJJI jjall l£>c*2>j ^jJJ oxll ^-ILxq 

^UcJlL Lo_& Jj £j\ 1 iS'xQaa (jA I cojJ (jLoJIj ^jLs 

'* " j 

^cloj (T) (jlSb3j <*\ \ jhL S ^jJJI JjlojuJ <J^lj J Lxo 

** o' * l ^ 2 J 

<jJJI J _ cooVlj JJ-alll tjijJalll I J.& <j-oj • JxjJI 

Jo <<JlsL-^I 6J_>J-^. ^IaLulxs 


(t) <l.A .M> JlJ^aJI laA ^ 

.A> (^j-ll 

cuJjJI LjlLq^c_JjLjL1 ^ J^-oj J_i-OL2| ^ 

^ s p, 

A jLJlII ^j-C J J-i ^-2 ^£1 jfCll 

. ^_S ^jxlaxjjJI ji.Lca^.^1 ^j-c <Cj) ^ ^ l ^lA. ^ 

^jjO <JU-<jL^-L.VjJI <_0J)lV\ll CUjii jI ^-1 JJ 

<_ojJl1J j^I ^LsaII ^Jjjl jlS wlij .ixa^JuLi <_ojl£. J J ojj 

6J-OLL3U (jXLXi _ LjjJI ^1 =lS I I J_Aj — <JI_ LJJ 

gravity Lg-LlUj c+Jlu < I aj j±lj 0 ^lVt j .6j_o 

IIaj .jI^aLlx.VI Jl <-cjkiil J-o^ (jjl (j) 

. JjJ-Jlll 1 <T\ 11 ^ J I 

Cj I JjljI <jlL-^^I 4 A \X 11 CjjI^ Loj^j I j-A j 

‘ Jj—^ L-iJa Jlj—tic cjljjJj 

1 \ JJJ <^j.u.AjulJI JJ LT^ ^ ^ 'I ^ J£.l_cu 

. 1^ ^jJ<jx^JJL .U \ _ ljj j j j-ali 

I J| <6j2^Jsl f LJ Cuj2^.l Jjl < j-y<- T ju>j 

^ ** 

I I ^ Lois. I g-^g-ex J l 

J a n ^ xnH Ciljl J-C J jjS* JJl JJIj 
■ • J-a J J J-a 

WHERE IS THE UNIVERSE EXPANDING TO? (*) 
WHY IS THE SUN IN THE MIDDLE OF THE SOLAR SYSTEM? (**) 
£_>ll]| <>Ua]1 j q! j-ikil Jjljj^ jj> {y* ^511^ Alexander Kashlinsky (^) 

** " * .LuLi<J J 

.yKa-yLy t>±&j space-time (r) 

gravitational (r) 

.^jul^M (j-ujJ Lu<j^lkJI oLjjaII jtLcul A. Sommers (1) 

Gd?^') 



jlAj (jl^JI <^JL. 


‘ Oi 

. jj-ajJI j_kG 

o'-°oll (J-o' 

cAsfi ls—® (jl^U 

4jui _i-alll <L^_»I_ ljjJI 

^ <, ^ JiJI ^Gj-lLII 


Jjl Gyl 

I_ojb _ j^jlj l^_a_ctr^l 

Cxp. <c jUiU^ ^jt-AJfio 

, J—Jj^ u-^JI l£ j J 


jji gravity SJUiill Lll <5^>^JI oVjl_J <V 

^j^Jj <<JliS (J ^_iJI jxl_ui\^I yy_» <_ujl_2G L^_jlJ| 

. J^-G L^-JuJbLc 

GjJ_^. Lo S ioUJI ^Uji _colli ^LjjlS 


aJjL^ ^ 


Jjjlj CJ^f jLxc J| 1 ^-JlS CjVjLxc CijLi jJj Jl^ <dlJj 

^KcJI 4iji LO . 1JJLA^ <jl1oC ^LcGijI S 

JslG jJI j^l_‘OJL^.^fl <JUUlU JiLl. ^J-O _llljJI j_lc) I_oLaj 

Ol^JI Jlo ,11^1 <JUUI Ju Gj . c L^Ju_jjJ I 6 JJ& 

L^_jl_s a 4 \$[ : V\ II oljlGJI iolxJI ^Lu-colll ‘ c <^jT diljJ Lxjljj 
<JUUI j uGl) ^.1 CCL2C^I _COJ j . p Ijl-vjVI I wj jjLo 

.:u^l JVI JLUII J| :u^l J3VI JLUII 

*)l X^lxJI <JLJi_colli _£ ?h>lo_LOJLi] ^jjlll I COJJ 

^_co jIj ^jl Lcl <jl1c j ( LlsLco *UjJI SjLc (J^- ^jL^Jl ^KcJJ 
j.j\x \ ^j£- 6JXJULC Cj JJJ dl J ^jlj V 1 .^jVi t\ < \ \ \ ^j| jl 

<Ja6Jj 2cJ-o 1 ^_jJ J << c K11 Sjj^JI JlxIIj 

( JJ-ojJI^ ^LcojVG \~v Vl ^KcJI <_3 l1j _coll <jL)Ij - 

. 1 ' 1 (] ^j£- I Jjlslj dlj_ ^JlI t^GG c^l \U\V1 JaJLJ Lo-c 

((jijJ G * o ^^Jc. Ja Llj ^Cxa£ dlG I (JjdG < <jlclojJJ^ 
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.Homoerectus ' iuslLM fjLujjyi j/^iL -~m. H j, L-ajV! j/jJl£jly> <LlLl^. i/j/ 


^d*j LlAjj_sI ^Jl CjLx-jITyII 6J-A ^£-3 4juJx^JI 

&JJ& jXl-Jjj . I \ \ A il\ 4jL»J^. 4^d_ ULXA li^L<_u| 

(jJlsL^J^ CjIjL^J _(_u-o ^_jLlC LusSljI 6 j *N 311 

. ^ 4 '-v , ✓-s i ^ < 1 u^v A 


dll* i<^jJLX _ ^ ^ j_> 1_<d_ 

^JlLpwI Jll\ _^.^1 <0^1 d_a J \Vn 11 

. I_AjL^P 1 genes oQn I—$d> 

<^_LXljJI ^jA <Q V_W diLcLo^. Cj ijLi^. 4_ imJJ I J 

d-a 4-dalo ^£-° < O jL ^J& > J_1^- 

iaJ RRM2P4 4 oU \ 11 ^_o_cuj X 1 

<4_2_tH-a 4 jlVq 1 ^_3 ^jxillll 6 j _Lijij-3 


Ja^VldaLi^Sl 

( **>LoLLo.^ 

^j^Jui.LJI ( _jj1sLlL> <<Jjpa 6J_Q JjLO 

J-<-^a I !>£. C£%d=^ d 

4P I jl Lo Jjxs* - 

SjjaJb <La.J-0 lHji| lifl}Luj| 

I jl Lo ^.i <<ju_u 100 000 d^ Sj^Jj 

SJJxLLo j^ ^ d)La^-o ^jC. Ljl-i-aJ 

LoaS UjI jil Lajj^I (j-o 

4a!. Jfllll Ja^wjJI ^^luJIj . > 

IajLii^ 1_o Lil->jLl 6(0^ <j| J-A 
1_0 »r \ , ^) \ 0 1 ,~<1 U 0 . ..11 \ f.^lo 

6-° Jf^-ll 

(J • “LxilJI jLiaJ ^ji ^>a£. <cjL>LJI 

1 ^\ Wl" ^jJI <JLL»JIj < <1xl*JU_UJ ^lll 
4x^LJI oLuoJI i_3jAa <LlLl£J 
qUajio j ^^-XLiKJI £y> 

j^-is <<AjK lull CjLx-oaoJJj 
JjJUJlII -VJ . ISjAjalC. Jj-ol 

, " S 1 \ < ✓»< ^ ^ ^ rt < ^ \ t 1 U , ,M dL. \ . ..0 1 
IkLi <j1 ^Jjj4-o CjLxij^j 

JaaJI C-)LcL_u ^j-a t_sWI 

. t_< j) < . 11 -v 11 

LOVERS, NOT FIGHTERS (*) 
Finding Ancestors in Our Genes (**) 
*Uk_^n j) natural selection (\) 
•c^> 


^JUL^. (^Lco^jl) 3 ^_<-dl Ij-Aj 

(J_ julAjlu OLxl^J 1 |_JLlLo ^ 

^j-o J J£. i Ll^j ( I 250 TjPl^LJI 


a <|^J 1 \ \ A ^_sLJIj LlAj^sI 

Ljjij^ | cJ^C> «_^j_o tiL-u LJ I <_ \3t, iVi^ 

J_<_uiL<_u ^_3 Cj I 4-O-^.pi ^ jJ^ 

gT\*1>_l_ul < l ^ \» _(JjLi ^J| Cj\ _Ijl^JI 


o° v - 4 

j^i 


allll /\l_ <_ojVI 


J-A 


i oi ^^ — '1 

. Lu-ul Liu ds eJJldJsl 

. LiU^pJ 1^ x^a ^ VI JJ-O 

Jj-^' (f- 4 ^) o' < O u ^J^ > 

<jjju_uVI 6jJLpJI 4 -cl pqll <JLOj^l 

I CjLjL^ji _coil jl ^LojLaVIj J-~v 

ji 3 ^j|j) 5i ^ I Li / < < 4 \ 11 1 

<J_<_u 30 000 J__Jl 2 t _pL^- _«-u] ^j-3 (jIjLc 

15 000 6j-c cuj^JI ^jLcojVI jljdl j_t-^Lcj 


Cj (j-° —A£. 

jlj^l L/-» t-Jj -^21 jl _ill 4_ll_CULC SJ- 2 ^_S 

^J _ill jlj_sl^ (ili_iJj^JI £jl_<-^^l 

jlj^i) j {Homo sapiens juljLuLlxj 

^ _ 3 j . {Homo erectus ^j-ualM JL^loj^I 

CaI^UI^^J^ ,c jVia \ (j _L^UJI O_3jJl 

jc_JjLjL 1 I J_l3 Lo 6oIj_3 _IjI^j ^pjJI 

^ a iHYs V llM ^genomes «LdlLa^ 
Ll^b c^j—^pll 1 —c5^ 

Cdl^ 4 C^ox^o _o _ ^jlo I xx ' ^ ^ 


^LaLli 4-Cj)VUl _tij^fl ^jl ^jj jlx^LJI 

> * 1 *n ^_JI .jl j^ VI RRM2P4 

L>°0^ I C£I - 4-ju-u ^_ji j\L ^-^3 (Jjl 3 d^puJuLO 


03^f lA^-11 IJ-A)) : JjIjj .4_L 


< 1. xi. 100 000JI JiU L_Pe>l jl 

(J ni \ 11 ^jJjX^. 1 jl^pl CJ-L^O 4. \ i2i 111 

c5' ul 9^ (p jIj^i 

^Jj^xjx 4^ jJI dllj I Jy* -(Jjj <dlj J—OJ 

^-3 -<_ul 4j aA^II ^jl 6j —Lilli 

d—°] <0^3^ - M> Jj— s ^ .^k-^-J&l ~2s\ 

odo^ ePJI g-i w7<^l» :[ lljd^J' ^LxxiL^. 

^ ** 

JjlojlI I ((^ J j _all I £_a I d^ ^ ^ 2| _ < - u -l 1 

J^_3 . ldajj_3l d ° 6jx^.lj <—AJ bj-yQ \ 

6^)1 Lu^fl Jx ^.j 13 4l | 4_j^Lad J- 0 J 33 a 1 

ls—^ LS^ '— ^-j^j 

d)L<-<jL»VI jl^pu dujx^JI d)l —j 1^.31 
^j-2lx \1| d-° ^d I 5 -Aj . (_.y x^alll I 

^ La^ < jl^ y J 4,\a< 1 ^1pd-a (JjlS 1_<H 

dJI <J^Ldl ^ -LakJI J. Y \5> 11 

.cluJ^dl dL<-aJV1 jl^pl ^-1| J d^ 

6^J)lA a 31 6jL —(_<J 4 ju-1l 3 d^O - * 

Y ^^-UJj-OJlddl j ^JUU-kdl Cjl—Ujl^)J (_fl^ ^ A n ^ 1) 

d^ll < the mitochondrion S j J-4.lt) ^ Lj 

dlll^l J 4 ill. 11 d^ *2* 4^UdJ 6jJj-o 4 \\s ^ _A 

I bjjy<2 I_LaXi Ll I jJLSLi-XS (( I_a j\ \^w )) 

cjUMi^YI ^_^dd • ^d^^ 1 J—•-uill 
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d\ J— il > JI LS -^ 

(£ jJI DNA (( LjjJI)) J-caL_jJ 

l^yA £• 4j I 6j^LajJ <C^j t 1*NJ^> 

^-3 Jj3 <t_j x^Vil 1 ^jLcojVI 

lia ■ •^■b 
RRM2P4 <2kla jl A ,y,-,<^l 
£CJ^.j^l ^lc CjLlxU Jj3 4jjJ-<_xjVI 

JjU. I-a JJ&J < l_^Jjil ^-2 

_ II (<£j _<_ujj^ .P> <1_ jLuI 

j\ It 1 l_2jjJl_a _JLt^sl La ^jxijj 

<J*_aLi> ^ Jj| j^JI 

^-3 < Jjjj-a l^J £j\^uUJ I j 10*^1 I 

6J-A I jlJ» : Jja> j . 1 jl K j I 

Ij-A Jj^j Ij-2j^ 4_x^a1I 
4j| 3\xAtj ^_s 

-LiLL^J ^_le «^-iAa Jj-IjS 6 j_J 

■ j ajjl ill j>\J ^ 02 
< c> uSj£> dJj jj jij 

RRM2P4 <ikitl JxJx.n 

4eja^ll £._a ^jUsuLa 6J_ il^jJI 4_l2jj_sVI 

jAi2l Jj 3 A xtll I J_A ^jl Lu^ja <4 jj ixnVl 
(J^J • ^ Jt-^jVI 

4jlj1j (( Lo» 4 alaaa 4 jJjI CjI ajl» a Lx-2jI 

J-^. ^lc I_ajji (Lai_ coJ^jI) L 2 L 2 _JojI (jS-fi 

. LaLaJ 4 j j \i a\ L^jI 

<—j|jti-!l j»—Lc- ^ <—ALJI JjJa^ 

^ _ A I 4 * a 1 ^__Q J * . —\ \ 1 A ,R> 

.<Jlco1I a. «,. ^ \ j^Ij £a^J ^ < '— 
^jIjl^JI ^jl SjjAJ-a CjLcuIjJ Cjj^J <d!lj £_aj 
4 2 ua II oLal AxloVl jJU-7jL> ^jxVi ill 

^lc < l^_Liji j JAS .CjLs_ajL^Jsl Ijr\-1 <jLs^iUI 

i^JI 6jLa ^J-a Uj^- U J < Jl^tl Jjy-tJ 
. 1 \ ^ L^J_i jj_u 4\ \ s ^ 1 1 hemoglobin 

Cj^ a i 1 1 Ai<*\ 11 CjLal xtnCI j2^lj^ j21 _cut I jjj 

<-ijljVI <3lj^JI pI_ale ^-JlLs_) J_AS <4_a_>JAll 

^jl cxjlj^M ^AJ^jj a \ ^i ^j_a (J ikJI 

■ . I» \a^>. LLaJ (^.i x^MI 

.^jjJ^J jj^±j^3 <<j±lSLxj/j .J> 

archaeogenetics (^) 



LolIj I I_aLaJ leJJ_<Ju jji^^l 

^jl_caj^fl CjIjL~vj _cuLa JJ 

I j_A ^ 2 x^>j J_ij ((. ej_I 

—till jje ^ c_sl—tluSVI 
4_l^a 2008 aI-C' (j_° Jj^l 


J^jj-Lll ^_\ Vlx.il jij . Genetics 

>s \ % S — 4 jljLx-<Ol^.I CjLjlJlSj Lx-Aj I 
4jljI x^i^.1 4 Ajjj ^jl ^A^J 

^j Lu-ul Lxlu Jj3 <5jJIc 

^JLajL^.1 ^jl !v_sLx^Ij . LlAjj^I 

<—i x^nll ^jl_tjjj^fl ^jlj_^ 


j_A cJJAiJI ^jl_<-^^1 jlj-SL-» 

dlJjj *A _ilill jjjLa JI_oILrJ 


UJCA- 


a 


a 4_lijL^JI I_Jjlj_a Jjl_u 


jLxxj^l Jljil jjAi Luj 4 jjj^ AxiljjJ Lxjj 

.ox^ajlM jlxxxjVI Jljie> Ij^jljj j£ A->j_aJI 


^jL-ojVI j) jii) caJLSj^LiJI 
ujj^i a>j jJI —IIjj jjljlJI 

. LjljIjj^ I 

Lh° j j^' l 6' 2x3j—^1 2x3——^^2 

»■ 

4\\^ CjLal_t <tVtl oxAi g I 2>^ J-^l j-*ll 

^L^j Vj . 4 jj _tluJI Cj lej a ^.11 <j^j 4_ALoe 

^^1 1 xh\a 4l lj_aj\ H"y ^.IXia a A^.1 

c_jX-t-oJI ^j-a (Jjl^j 4 \ a j ^ 11 6J-A b^SJj .cUy^ 

JTjIlP c>° ^JJ>° 2x3^e 2)' U—L° 

(jl b^oj La j I (^j -^-1 CJ^fiLi-oJ JjJ ^. a 
^j| x.^^.VI] <(JjlAjJjI .P> j-coAj .4Ajl x^a 

l/\ ^ 2>° ^—* 

£jj_l 2 CjLa^Ll^.1 (^Jjj_ <-u Cj leJa^II jAa>^ 

L^axo^ Ci^jJ jJj J— 

421)) : JjAjj . Luj2j 4 x <>Vt 2h°jJ I LiAj j21 

^ 2x3-1^oj —A 4jJJ (S^ 

4 \ \C- ^jjJj-aj ^ ^j| j| I j T\ a Hj 2j 2_^ljJI 

<JJI 4j x_uj_lLi S^jLc ^ »jj_j 4 ajlso-a 

(( . L^jjla-a Jlj_<_xJI Jlj-^ V 

<J£-<Ju Jal^ll ^j-a^ <dJ—!U J—JjJ^J 

^2 |jj^.j_a 2)^ c5J a 11 V1 RRM2P4 4 2V\11 
dill A*-s xAjAjI ^ < Ll2j jil c£>j J 4eja^a 

je Jj-^a 4j I Lalj fSjliJI dllj ^_2 

<jajLa^fl -a ^2l^JI jjjlII 2aa 2^LJI 4_tx»ljJ 
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S^UaJI aiuftj) ubld 

IqIos. ^ V-l 4ojU,VI 

OldjCA-J dLi&j .^-A. v'JI oLilll d jjaJU 
I ji& £jaaj 1 ^1 jd^b jaodd <Ujbu3 
CdLxi j JuAil *Ij 1 (3^b j j3j±1 
.Jji^JI dMgCajI 


2Lu£>is CLLubd 

( **>3j-d* 

<lfiSll Jj-JI jUjI Jl iiUil 

<<^jjaJsl S^aJLi cj 1^ LLd I jjj^IL 
^,^,3 3 ° Cx J > *< I I jLalj-ul jas 
<L^L^-aiVI o ^n 11 
oUdilo jl^ld JoJ d-° 4 \ t 3s \ \ 1 1 
^1 jL^JI c ^knJ 4 A A / / 1 4-iAji 

Cj^J_) (_^ j-ll ^9 Sjlc. ^jlo • _'* Laj 

JjLuJI cj-uLW <LlL^.I jJI ujjl 

A \ , A I j l ^ ^ 

<£ dJI Shocksystem aIuu^j_C 
3U—J ‘j jj I o l^)-> 4 ^^xI» 4din 
(5 dJI Powerwave+ <j^db ^jjdU 

<Jlj| JI^A. A -\Vn 

4lo > 111<iJLdl A 1 -A , ,, I 1 |_ \ i ,lljj 

LajJjj j^aJI < CjLa.jll 

. ^ xAi\H jl -s, ViVI 

SUPERSONIC PULSE POWER (*) 
Shocking Spin-off (**) 


4_u^ud d %,ymt * 4 4AUo 

£ i ts> ^J! JjJlJ ijj Ld! <L ‘ 3 A // </ A /, /. / 

. JjJfjJJ Z^lSIV^ T itt! ^-2 £^2&a lZj/jJLLJJ lZj 


. £-dd &d—lj-OJ Ij-ld-a^ ij k_Jj AJ^Ll 

50JdXO-> < 4 jlLox1I 6 d-& ^ <dld dXJ 

nJ 

ddj)d-lj-» (_£d-ll J-Aj) iblUl ^d Sj-o 

dl^^Jkl ^.Usd ^jl £_oj • (dlj^oH Qj^oll 

hj 

^jLs <(JLs_sj .U\a< n ^ xAr01 CiLalll 

L _ SiJ Lu_CUJ 

• JAC ^|jJl^.VI <JlLo£. (Jx^j 

9- " ^ 

‘6-^J 

(j-o SdJ^lil <_j—^ill < — J — auikj < — 

1 ^j^JlC l—<- ujL) -doji 

o\ 6-° J>1 ^j—^ 

<tn^\ CjI-Cj <-u dldlc ^IjJl^.VI J-Llj 

Ij_a ^_Hj .cj j-t-oJI <_Cj_<_u i_al» aAI 

£j C jkllll J J-Jj caJI {jA 

3jJL*-L 1I j_)j_dill x^i 11 

is*> jl jL^Jdl ^Jl 

<dlLJ| I <JLO^ J J jl ^ L>°j 

6 jl_Ju^n j _cudJ <Ljlo^J| 

6 d A 3 CjIjI jjl *-» 

^_lc \ _ii < \ xA \\ 11 A _ 

Cj-° CjIj - til£. ^£jl 

Lo-o _<_u I 6jJLi^J ^1 <<JLjl!i ^_HI 

. < \xA \\11 <jldlll ^d Qlvi 

^k. LJ1 <^^-^111 d — dxJI JliLkj 

^jJI ^ 1_ijjLdll £ _cujl <ijJLa <_j I _ 1 11 \\ 1 

(jl dXJ A —Idj j (-ojuJI jl ^ —fC-^J 

JAxil clji_call Luj_ luLa. LaJj^ 1 j)» /,Aj 

gjllllll 5_ AaUsuu 1 j_oldj ^lj_iV^fl <1 _jlLoxJ 


■ <Aj n^s-ll ^_c 1 ^ Ac. Ij_ 

Cll i (J(j) ■<■ < <d ^ i 1 dldjL_ lxj! 


4_ijLJI LlaH| j MU I dxj Lu^dH <JLi-<.> JMi^- 

< 1944/6 — Cill ^d V-l 6^lUJI l 


JLbjLd 


^jldjJI _sl^laJI _(-oJI Id_A 3^ 

3d—U—* cjj!^ 11 3^*^>ll 3^ dL l'l ^-^3 

J Am \j <1 J ^JjlK^VI 

jliJIj ^cJI b-id 

CjjII 3-0 -3i£. L^jU> oj 31 

jfdH 1 aJ—^dlfll .jUdJIj 


cLt — jlIJI dd l 

^ ^ < A 


11 cl^) 11 I d-A 3 

6^) 11 3^J _ ( - <JIJL ll Sd^Aj-ll 


Cxil^ ^1 < d^d^l 3M*<«l ^^-3 <d jaHIj 
3d^J — 63 ) 3^1 ^ _1AA-3-U Cd-11 6jd 3)_Ap 

d-OJLXJ _d^ (. 3^3,^. O ^—H 


^LT ^ 1 

^LuVI Ah ^dj 

3- 0 iJj' ^dLaA Jjjlaj (J^.1 3-0 CjI -<-<j|jdJI 

^d 3 lUa_<_aj illl JHajVI CjI^j—A- o 

jl pl^JJ <JLdllll 5_UJ) J.S\ 11 3^d _ijlj^ll 

^_dj jl jldll 3-0 5jLjL-UidJI cj! _^j-l'l 3 MUI 

4- odi^J-call 3^M1I 313 ^“^^ ^3^1 djdj-o 


Cdlj(jd ^ 1c. 4jJLx3j <jl 3 ^-ddJI d_ Jp 

cjL^j-II 3 *- ^ o^LaJI ^jj^^II 3 b—I 

, 3 - 03 ]) 3)-° 3-^ddA. ^ I ddLC (JM^J .4jLOda-oJI 
Cj l^^- 2 c_ll 3 h° £ 3 ^-^ I d-A Jlo ^c_ju-<OlA a_3j-cu 
dddL dJ|j3^ LT^* b J ^ 5juakjuJI <J»jL^cdJVI 

. 11 6 ^dJU CjI^ILUJI 3^1 3 h° A JL f^ 

U /,. \ j 30 4 \, A d 1 <jldjJI ol^^ll ‘ 3j-uaj 

.Nd* 3 j _UJLA LoS tCdj-^clI 

_UJ ^d cid^jJI Cj lcj)o 3 . o ^d^.1 (jxi-Uj] 

• *<« \ cL j^ll Jbi^ 

<( j<i ^11 3-0 6 jJlL 3-0 ^j-ll < 3 b >'l 

3 b^fl 5aljUcuj| ^^.I^jJI 3-0 j-uS ^d <jljujl> 

.5_>dLsJI CjIj^_<-4jJI ddi^j-^-o ^S Sdj^cj-ll 

dUk. :^_L Loj 5_»_ujLuj^I 4 1 or, <d_>jUa 3 _q5Uj 

4jlSj1s d^.1 daC 3 -uaj IjjLuad I_i->d-»-o I 

4-C. > a aj 3 ) 1 ^ \5ko \ 4jdH. CjI _oLok-ua 

I <-b—db >aA4' u —® 

3 


4_LlI3I -U^xj 


3>o 4 1 \\ is~i CjLloS 4_l 3 ujdjl 

^Jlxa— lLMI JaU £- 3 -o d-JjI^ ^l^fllj 

4-k >u , \ 3 \ t J U (V « **)f | 4 -XO-laj 4 t> . M 1 a \ 4-lx ajj 1 3 

dd-OJU 31 ^>0-^1 0 ) 3 ^ d^dj-U ^dlxll 313 ^^' 

^\A\ 3 _ 0 4^jl3 ^ddjuij I _ 
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««*•£ i 


j*- (J^ 

CiLfcjiAj ^1 oj-uVl 

(jA yl£) 43 lb ^l£. ^JlluI 

. jjai^JI j*3 1 (g < <i4i‘i IxaSJI 


4-<-ul jJj dLj^JI Jr>i^ -til 

L-i-ijllI ^-Lc J_G- ajjJ ^ aA G ^I^JL^.1 

100 S^Li ^Jj L^-O-aGsj (jG. 

s _$Aj Cj _<-u ^)ia-2j ^jL-Ol^. 

JjaJI j—^jL J-o£. ^Jj—-i 

. A-10 ^jb 4jLOJJ^J 1 LUJ I 

L>° dll—1 a £| (^1 <^ bjj_2L> 4 jlG 

^J-C J-0_*_ll ^_SJLU ^JlII <JL^IjJI CjI _> J-^G-ll 

£-Jj -<_u ^Loj-js j-^JG Lfl-l-U ^j-° < I_J-O 

cjLo jlGo ^_II 4_aL_Gl <<jLlLI _j>li JjiaJI 

J^l^JJ <_ojl_Lo (A _1 <ji_»Ijl1I 

jljUG^fl (j c. jX^.LjJI JjJ bill _iGK \11 

£_o ej cuLjlG jl jl^l ej ulj Ij _tAi ill 


^ J“ 


.6j-cuLi ^£JL^JI 


Sj^l <1^11 .<blitl ol>UJI yi 
Jj-3 eJ_Ul M <Cj _l—J-G Jl_ ClC^I 6J_ 

LT^^I f -^ ) J^] <6> L -^ G> 

.[JjL—<- u ^ ^GGj jl 1 cjI 


lt^ ” LT^J^ C£J 


I_:GljI 


i SSj J ik > i 
dlj^-o jliuL 


‘U^J .^jl-sJI ^^jJJlIJ ^-Li.lj-11 ^2^JI 

6JA Jlo J—jJjj ^j- 0 oJ— ( - tJ b^ I I ( J—ioj I jl 

i^T\ 4jlju^JI £j I^J 11 ^La is"> 11 

5 4 w n n J^jJI dJ^L^Ji_<_ul ( jG lL^ ^_Lc £jdla 

^jl^jJsJI CjI^^GuJ ^t_o_caJ Lo <^j^| ^| 4jlII 

J^jJI CjlGib (j_o CjI j^fjjJI J-^S^ 

jj^JI 5jl*jl11I 0 L 0 UI d^JLj Lj )\m 

.^J^JI J \ a n^N 1 

<-ij-baJ CjIaA \'\ J_I jll^JI 6dA Jjlo 

^L-GlsJI ^_S 


ejjulbl J- 2 G <jl_^Jl IJA Jjlo _aJb 

-LlGLa-GJI (j-c J^-o ^ a A All I jl_^aj^fl 

d^jj^ i3b—c^j— 
dS—«-u^G ^j£. jjU ^^-.">1 1 (j-0 I 

6Jjjll <juuui jjllI <^.jjJJ ^_a Jj^jJI <jJla_a 

Cu5s 4 a iiVi Ci^jJI ^j <^_ajj-o ^jbL^. £_>j_ajL> 

4 ^ \ A Vi II j jljl^.^1 ia^>£. jjl A^ill g. A AII 

.jaj)3> aAII ^I^JL J-a3LJ ^lll iajkil CjJ-a-OlJ 
^Ije ^j—^ j—cuji^c < I j-Lj-zj 

^_lc 5 jjLlL^.VI ^—^jijL^G ^llbj Jj| 
Ju^. ^_a Ccvu < \ a A i\ <1 >j L^>Jb I jl JL^.1 

6jlaa t-jj Gl J ^-Ib cjIGjJI jj a^JI 

La-Gjji_o j^ajJI (jjiS-i Loblc ^IL^. (ijfCljL^y^ 
Cj^i. -N.C CjIjLlI < nun ^Aii^f. .U» aA ^l^L-^1 

•**-} 

^1_cajIj^ /--l /AqU <jlCjj-o^I <Jl£!jJI ^J-C jaX-J 

6JJl1I ^-a-G^J (A _^-ij-o^fl 4_ijJiJI Cj)J _aJIj 


<_ r -bi7 .S> 


<jIGjL1I 6J_A ^>1 J- 2 G 1 _(_ul p. \ 1^*11 <_oj^Lll 

.^jIjjlLJI ^LjliI A _jbj^G ^J\ a \ ijr\~y & 

<^jJlu > <£, j-nsyjz ^ j&l < A, a <>a\ Cj-2jJI ^-Sj 


(*L 


yvi ayiJi 

. ZtjU <L±lU ^jLlc ^LaIlILj Ii^Jl-J! <L±1'>JI pLu^.1 j*Jc ^y&JLt-aJ 


4 \\A if. K Li^Lk. Il^^oj ^4 \C. II 1 \\l -1II 
(jG-L^-a <4_ aAjJ 4_ojj| j| ( J_L>JI L^Ll. ^_a 

4_i _ajjjl! _A-Aial 4^-c^j cj jLc 14 -v a, \ \ a Li^Lk. 

ibGjlU »^v jl^. * 4_i1jljl^JI 4 \c. 11 [\ V H Liljj 

Lojj L^UJI 6J _A .^blaU 4_ ijJGJI LiUJI 

L^UJI (j-o ^Jj^JlLI iilllaVI ditLG 

CjUIj^.| V dllJ jj _^.Vl 

. (jGrJl ui^ljl ^jJju-uJ ^iJI Jju-oUI 

2 0 ^ ^ 

JjlC.I ba 4jlcj_2sJI LMiJI bcj ij-o 

THE PROMISE OF THE MOTHER CELL (*) 
cloning (^) 




I ^_ab^JI 






^_lc 4llaUJ.Ij Lo \ a nl 4 jl£.i 1^JI L^lGJI 
Jjlo ^L^aVI jl_Hil *La->! — I_ <-GjI 4jl^.VI 

ca^JI i^i jJj -<^j^ w ,g> o^n^Jl 

Loa — CjL<-<jl^)b-ll 6JA ^j-o (_Sd^JI ^ — LoulL-aj 

J^lsJI 6JA Clll^ I j| to aAIjJI jJl£. ^y& Jlj 

ud^^b < J i ‘J-^ > u-^J 1 b>—^ 

^jlC. ic 4jL» _Gu Lo I j 1 ^ aTi (j-»J-ll 

GLcJI 6jLoj ^a^Lki 
jjtajlA a o <6^1 - E ,K> 


^4 <L*JlusJI L fJ tLiVUI 
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"j-Ju-o LlLaJ ^1 S jaa£ 4a^La. xLaa 

.* ‘Lj-iUdl 4jULLU HclLzJ.1 4 . ta.// jLLLlI ^ h<jT^_// (EPA) <tl±±l! <LLo_^. illStjj j^JIya 

ISlj^yc / (jlx&jUL < / / /< ^a ^ ^*4 4aa_& 


CjIjJV- 1 <loI^II jIaVI £_o J-oLllS La <^£jVI 

JlJU 4ajaLJI CiLcu in~s.ll ^rs^s. ^jLa <jXJ .<AJaa1I 4a^jLlII 


,U^VI Jl L q\^c ujj _ujlLIIj <1jJ 1 J| jLalll Sll^_o I_^a| 

<_L ^JslII JajA IaaJ . Ja5L11 J ^jL-oaVI Z 


J £_a2 ‘1$. 


J<aLJJI 

s' ^ p * f _ 

X^~s S Jaj_2 L^aIj ( J 4a_£aL Sljl <jl 


4 x^sll jlLxk^fl oJjIaa cj! _culjjJI {ja I j ja ljj^-1 

{jA Jlj_ulsJI ejJ_cuVI I JJfc Jlc ^jLa <4Ajlj2| 4 a^L CjljjV 

Ja I a 11 <icl_ lL SjJ-xAa J| 

jj3 jj3 £ 

/s_ V W. n jl^_o T^A 4 jlA^ CjLLa \ 4 W*4*C — <LLiJLaJJ 

5 J-LI Ja,J.~s»aj <j_ j^JLII (j-o 4aaXa oL^.jJ J _aA 

. A u ~s. 11 LAjaaIaJ <JULCjJI 
4 a 1 ^ 4 J Jaa L- 1 < dl juuJ 1 1 J-^ 1 4a 1 4 < <* 1^ 

^jAeAAj d$_A Sxa 6 J^JlII CjLVJI ^-2 (EPA)4aaaJI 

4 4^ «^11 jIaVI 4_<_xjI jjJ S^AJlS-£ -~4^ 4 4 4-^ 4*41 ^Ju_ul 


V ja£ dJsV SJ^>» -*LjLJI CjI jjV_I 4 aaaaJIj 

^i.jAj . dJj)\xn Ja> Ja S Ja JA CjLf^. 1 jLxIaI j 
^JAj A\ \ a^sj CjLjLj £ J-d-i ^Lju ^_S ^-oLj^jJI ^-<-a \ ^jl 
4>CJ^U1 2^11 / 1 AJ ftf. llj <Cil _ <_uLu_uJl ^Lju-oJ 

Ciljjl l^_JU_uu (jl 5jL^i-oJI J_LaLkll dlljjV 

^ ** 

^_S _<_ujl!I 4 ~s 11 ^ja ^jxuJ j|j . 1 ^Ixx \ A _ 

(J-cLe LjlA ^jl dlxn ^Ls <4 2 \2J 

cj! jIalii ^ j j_<juLo put IalUj . ~k— 

$ * 

1000 ^ja J &I Laj^j 6j^JlII oLVjJI ^.s LJL^. <4_c^LJI 

• 4Aj_UjU ^-oLjlL ^!kj J-Aj <4 j^jIj jlj-O ^^Lcul q\\a 

4jlj^a 1I 4-ij^jJl ^_1| jlilllj L-A0 4aJ _<_aJI J_ 

1996 ^xLc ^ .4_il_CULC *~ 4 ^ 4 ^A EPA 4Jl^jJJ 6j—-JLill 

(J-ol _ lL j| j^ui^a 6jl jL> EPA 4Jl^jJl ^jjj j^-^yvll cA 1^ 

^ & 

^-2 (_u caJ <4 jljljJI _2 4 iJL lql \\ jlj a _C 

BIG NEED FOR A LITTLE TESTING (*) 
<1^.j-o ^ Lj^ Jl^ La <jjVI << . H yjz JjAxi- ^ji !nanotechnology (^) 

.^jjJI i_JjLL> ^J)*4 < <10 4 1 (j » ilLilj SjLII l S 'I < I < J->I^IaoJl J d \ H 

.^Jj— y L«_ u l)I c.'-di f<JL-ojl L^j^La oVL<_ ujI 0) 

£-llj ^ L? lJI ol^i^lll j oljjVI :(nanorobots :J jl nanobots (V) 

. jlo^ 10-0.11 ^ . .<1 .a jjl j <d^jLllI xGLlLII 

global warming (1) 



4jI_2jJI jlulX (3-U11 0 n^L^ll (^jl^ Ch^) - ^ J2C- 

* t * f. * Z *. ' 

uAj .jLojJI ,jl ^1 a Ias. SjjLi L^Lj Jjuuj 4j^jLlll 

< [Sun Microsystems 4^ jj! ^ _ ujIuja d^.1] •B > dUj 

^jl 4J^L> (( LjljJI JjAu-oII ^Ijl~vj V I jll)) :4 j^jl3lII 4jL1Iao ^2 

L Jl jLJ^I ,Lulj jJLli Jll / r, ^JQJI (r) ctfl_u4fl 

ollMUl 6jJb Li I jl_2 . LuJjI ^jA SjLlJU-ulII fL0 4 _l2 ' 1 4 4 4 

Cjj x7m I ( 4j [a JI ^c_j_u LljuJ — L-^^A j I I J_oA — 4 i_u I < 11 

4jjLij 4-^.jJ 6jLo bjjjues Ja jljjLaVI ^jlA 

Li ^\a ~sj _II J^UI jLijJI 

.CjLjI^ ^jA 1^, vie (Ja\* \ 

( jjii _> Jtj ,jl VI aj Jl Lia (-uj Vj 

. JLoJl^VI SjjJLJ LlJ^j!^ JjA LjIjJ i/^~\ 


Lj 


4—2l 


4jJLJI I_Hi2 jjl jiu^a I_a) 


<Jlolll <6 j_CuLlLI 4jjJJI jLIAJ.1 jj ~s 2 

I j|j .4_i-olA_i (j^sjllj (i) J.bt-11 jl 

L^_j 1 ^_2 < jjx^sll ld^-> 4 j^jLJI tUlU jjj ^ _j 

jjjLlil 4 ji _UJLO-xiJI JjJVI cJJ^jJ (J-Ai-A — J2 

cjLJI jl iLl j^JI turbines (oLlujJJI) CjI 4 in II jl 
.jLLaJsI ^J-x-sali! 4_a^_o Si Jl — 4jjjVI 

( j 1 jLti <nanomaterials LjljJI CjIJJVI 

jjxAllj 4 -IIAo L^sLlL is ja j-A. 4 aIaj 

SjLu (^jjLsil jLijJL J-3 ua V Jill j_AlL-<i j^>aI-s . L*_o J 
6JJ& 4 ^1 jcaa-j-c ^jlsIj (JLoILa.L Jj 4-»jLij 4 ^a.J 

111 ~v(J^ I rc-Ju-OjJ (Jjaajlj Luj iijA_ ujlII j-iA CiljjVI 

^)-ol jas. 4_2jJl_ll 4 ajLlII jlj II ^Jjlj ij^. -4jljljJI ^ 1a j) 

^uLaJI 4a^jLc^jL oljj-^i. <( ^iLJI (5j )~> > -' tl ^ 

9 . ^ " 

. (J_uj jixA. A JJU Lojl2 l_2 tiu£ JA J2 < Lj_aIL S J \ a~s. Sjl l 

Jj)« x^>)) ^l^lsu Lo^lllLc _2 <JSjL J> j <JSaja .D J> Jj _ 2a 

Lj i'iKiHJ j <-t-£3)): JajI] <( 4 j^aIaJI I >j\ 11 

^jl [38 4 ~s.2x^> <(2010) 8/7 ^IjdsJI <^4^\ <«4_ Ij-Qlj £ _ jjjLxJI 

J5La dlL <nanoparticulates oUi ui^ll 

. 6 L^VI c x< t> J Sjl xA jIaI ^ 1a ^JslAA J2 <4jl3UUlL SjJ) x^> 1 
LuJI (J-OA^A ^j| 4 al3UUlLJI 4a^aLlII CjLa _4 n~s. 11 CaaILa _(_ul I jl_2 
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f^Ludc jLl^IJ 92 tLzJLuzJ! *Llu 


(juLuoJJ ^U-Gjil <LcJLsl1 ^MslII <la_ ujI JJ &Jj^G 

(jGjj-oJJ Ajcliil 5_ LojsJI 4jl3 c SCftl_uG ^jGj _a — i—GjJLi 

<UK (j-a] <Cj-> .K ,R> 6 jlGj <LCj_o^-g C-lljl GlS 6 J jl jll^. ^c, \ mV 
<j-g 4jlC L^LkJI [(jjGi ujj Cjjj 4_a_oL^. ujls 11 l^jGulS 

^jJI L^LG <dilj jjljj . (jGjjJJ ^LlSc yG 

CvK m CjJl^. < Jm^.11 ^Jl AjCC^JI L^LlJI Sjlcl JjlS J <.A nil 

jl j l^_^.Lijl aJLg^I G c ^LuGjj L^LG 

< 1 xAjj-o 48 Cvl.cw.Vi <juj \jj yj . Jjal <jjaAII < t v wG antibodies 

■ Ciljp A J I ^Jlicv^t. J-3LJ (jGjil <^JJ& JCC. V 3*.rVv 

4 W vW 11 3_LCJ_2>JI Li^iiGJI J_vl_G 4 jGjl\ J_J J-^G 

4j^_ojj SjlcV JjJa -J 4 J) 4 lj-i^.1 ^t-o_<_aj Lojj <La. ualj Ij^LG 

4 -s. aALjJI LiLGl! ^t_c _ <_uj Lajj clGGlJI .<Jl11jJI LiLGJI 

1$ G Cx^ yd I cpluripotent jj-ujJI jjju 3_!L^ y 1 j jaI 
. I—jMGJI ( j—-0 ^—ql 3 Go jrij- j| yj Jj-^GlJI y^. Sjjl -3 

J Jfl a o <l^jjj .A .R> J <jj jj .A .L> Ci_G I J_Gj 

CjLjljui jjj 3 j^1j 4 \ $ \\ Ijiifcj^Lcjj |G y da — j v \ 11 Q L^. a^U 

. <xLl3l! 1 6Jj& ^G 

cl JjGalJI jj_uj 3jlo_A| jj_j I j_G yL-\j uGl _it.Tsl dlll-Aj 

Aaclil «_v,^ cj' Ul9^ ^G^-CaJl <jl1GJI ^Ll^. 1 ^xic ^_a 

[ J v^^vlJ x ^ V^,] <Cu-oj jiSdl .L .S> CuGIJ .<L^LsJI < \vbv 11 

c^^l) prion 

<-o_cuL^. <JchJ <jl*julLJI <lJU. (ilrio v oS'~^ C^J~^ 


J£.1_CUJ ijfG Jc^-ll (jl Jj nj . j\ui > * > h 11 ^_a < vC-C^l < \ 1A 1 L> aLlGj_o 
^jJI <Clc j_^JI L^lGJI ^x, 11 jjA^ao 3 j 1 vj 31xiaj 

LiliLL ^GG 

78JL <jl£.j^JI <jJgJI el -201 jvVvv <^ju^s> ( jjjGjJI ^j) 

.(Jl_^J.1 lj_A jL^-l Gi 3_ijlG. 3JG1_<-u 

jjjJI (j-o Jai Si_^-1^ SjjlGJI 3 ->j1aJ1 cjV^I _<_uJI 

JS Jjl^- GsJ . CjjGo L^G-o J sJjJIj (A _i £“ J-O call 

<1 iVj (j^- ^ iUlj-Sj-ajjJI <1 uLjJI] <cGv>J .D> 

(J-GjlLGI |^jji( j _£- j£jiJ4 -^^11 »-j_JilGlI] <Jji_ ojIG .M> j 


La^GiLoj ^ jx£.cJI Jj-a-olcJI ^ L^tG wGj < jj—-GJI 

<jul^_o AGjjIslJ L^.J^.1 <1_SL^GlJI 1 \\ 1J 

.<jLoJJ^I j)SGil j — < c jL^_s> (jxlGjJJ (yvGil) (_jGl3j.1I 
< 1 a^)1j1 3ju-uLu-<jJ1 cjIjI wc^l yo j^Glo j2kljGll ^ll-G iGl 
■ (T) 3jr..\^ 1 1 4J1A 11 3^_uL_uVl ol^Vl 

. G> 

lupus P) 

(JjjC i<l_ol_»j|> ^jxlIJijJI jlj-3 j 2009/3/9 ^e_ljtlj JicJI La I j-0 j (Y) 

£/-» «yaLiJI jLlCMJ» (_>Aaj <jl^jLll I j—o (_j4j .‘Ur-j-Gl L^LGI oG-jI 

dyGi j ^uii 


^ s p, £ 

J-lsG 3jG1 \ a vCH jlj_II &G<& (jl d^.jG c^.G-ill jj _iJI lGjUSj 

JfG J-G ^J1 (^JjS -Gj -ca^JI ^ 5 Gj-O^JI 3-ojkiil J-O^ 

** _JJ ** £ 

(jl .(jlLaj-caJlj ^GiJI <AjlL_u1GjJI <^L-GlC^I ^G 

$ * S 

<3Gj^xil jxGGJI jjjlII cjGUc2l*_o cj^Ig-%. SjGvII cjL»VjJI 

— <jljI_uj 3jljLlojG jlj-o <-oj ^1_S ( (Y) DDTj ( ^PCBs J_jlo 

— cG^fl cl j v vo (jGxjj A(BPA) JyG_ ujlu Loj _<_u^fj 

£ ' 

. ^.WJL^JI ^LJ-^Jl JCS-ll 3-0^20-0 ^_S 1 A A vl yy L^d 

ybj <EPA 3Jl$yi 3 _vLg _(_UI V)j5G ^j| 1G_^ <J lG _<_uj_v L^a3 

yJI ^^jG clGJLj VjI A Vvall 3 lo jfGJl 4 !l£!jJI 

lGVI 3—wjljj j^l-G ^1 (j-o VcG • I3— 

$> ' s 

Laj^.j JggJIj ( ,\xA 11 jGlII c^U^a o yo L^jls aG _uiU dljll 

4^v \ aV) j I 3jJ IgJ I ^GjljlI I c 1 j) \ *<il I Cv * i y < I 6 Ljlo ^_s 
yGL-G yJI jljll jv aGiI AjlCjGJIj ii_cuGjJI ^1^.111 yo SGGx_o 

^lc JjG-vj j . lyL-uljJ l^lyGl ^joLu yJl ylyjlj 4_culjJl 

** ^ 

L l ^)1G — £c_oldjjJI yo cljG_u c_ uj clj ^ 1 — 2002 

50 JJi jIglgV lyLcu-uj yJI aLgJI j\j\ j-A 3 JI£!jJI 4jJ 1 cyGl 

^Gj . JjlLglL! _<-u yJI aGLcuUI jljll SjLo 100 y| 

^ cJI ( yj . jljll 3 jJj| 3Jl£!jJI cj uG 2007 ^.Lc 

^_cJI j^ljl ^_jGj .3GlyJI lyjj_u 2 ij 4^G^UI cj _si 2009/4 

*U. c^L»jJI _ LgI 3j uj 13 jjj-a ^ *_v (^1 <2009/10 

** f. 

.cL^j^I ^G ^jj-GJL Ijjl^. 1 3Jl^jJI 

— 3Jyil ^Ga JjLo jj_Gj Vi 3JjJL 

y 3 jjjIgJI jIjII j _o j^y jj£. jl_uGjlG .GG.<i 3-oLsJI 3^. <^1L> 

3j1Gjl11j jjjIgJI j-o 3-olsJI ^jJ AjlsIGJI 3Gjx1I ujLG ^_o < Jlj cu^/l 

3-o^_ ujJI lGjLGo yo lc^.lj I_ui^Lft Ja ^s. v jU j-»c^. <3jjjljJI 

JoG) GjLuG 1 a a, v o^ 3 jjjIi1I 3jIGi1I jG ^^1^3 ml I j^LGV LGl^ 
jl < Gilsj <yuL2JI J_»cGJI 3 Ji_ujlo y> Gjjji i-Glsj-o ^IGo 

** ^ j 

oU.aJj$ (,J_;J^I yo J-olG v G-ua ^dc 4_iva o 3GlGj uj_1GG 

j v7\ 11 Jo^. v jyliJI y I Gu_call jcuGljJI ^-olaJI 4 jl.-s.jjJ1 ujLG 

jjjLsj cL^i jLo-uGo yjLiiujVI < y jjjiJI (j-l^- cl^j-uill j_o 

** 3 " 

jl (j^-oj yj| 3 jujjIG1I 3Jc-Luj-oJJ jGjalJI 3_»_ lG^. <3jjjIgJI 3jlGlJI 

J ^ t > 

elJj 4-1 jLoI j-°J • Sjla^. ly I Is. Lojj 3jIGj iCVva^-v Lo I jl I_ ujG 

3jlGlJI cGjG V Procter & Gamble J volSj jjGjjj Sj _cJI jl 

. j-o^fl 3_LjL> 3GjjG LLuGs Jj^jJI y> IGjjs. 3jjj1gJ1 

jjjLjJI 3_-s. </s J_a_^yj IJ_<b JJj_lllj dl_ulll uG-Gj-c jl 

Loj . jjcGLIIj jliu^fl qjj ^ uj jGj cvGGj < jLgJJ 4_uGj£. 

^1 Jj| 4u^G J£ y| — ll^jlj j JjG yd I jlkA^l <i|j| — llci.j^.1 
■ . Jjljluj yo dlJj yi iGalGLujI Lo 1 ^ 1 Sj va 

yjj ojla) SjjKH <Ljill Jy^all olCLu !polychlorinated biphenyls p) 
(cj ‘ L * n ) dichloro-diphenyl-trichloro-ethane (Y) 
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Faulty Circuits 
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Brain studies are revealing the malfunctioning connections 
underlying mental illness. 
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Squeezing More Oil from the Ground 

By Leonardo Maugeri 


Amid warnings of a possible "peak oil", advanced technologies offer 
ways to get every last possible drop. 
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Computerized pathology slides promise to help physicians give 
patients faster and more accurate diagnoses. 
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■ Where is the universe 
expanding to? 

■ Why is the sun in the middle of 
the solar system? 
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Uncanny Sight in the Blind 

By Beatrice de Gelder 


Some people who are blind from brain 
damage have "blindsight": an ability 
to respond to what their eyes detect 
without knowing they can see anything. 
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■ Supersonic Pulse Power 

■ The Promise of the Mother Cell 


93 Perspectives 

Is nanotechnology hazardous? No 
one can say. Can the EPA come to 
the rescue? 
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